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291 ^gJjJl ^-JLJI ~<Lx.L.Ja 



6J3 SlLD 



,,JI jIjj jl (jSL<u Switches (c^uLiUt)) jl ujjjjiL^JI 1 
(jjiLJI (jt j* , , U "a OFF .1 J A a I » j|ON«£j^l» 
<>j_lILj : j<_Cjj (j\ t\ i ii ii a jjjjSLj JL3 I i <M I 

(jjlUI £j-i-Jlj =U LmJ >»»ij i.>Ij^.V| 

jLSj .(jjjLJI j-a 4i>.LjJI d jjlr VI i_ (_gjJ! ajfc 

^^Js (jjj j < i Ltiu jluJL ^ j* * L^-**t < n 1 ^^_>«J 

LtL>. 4ji i3 < i ..I ^jlkJI jc J-23 jIjlcI L^a 

<— 1 1 iaj 4_iLa Sjj j mil (jlr . JjLc [£l . IjjLc t_^£l 
j-a Jbj-4-i ^J-^- 1 jl ^i^aj i '■ * V jLjiliJL] jj + i"i t 

? ( _ ;r <iJ jj^j-j V 'ijl 4jI JlJI jllo Jj-aJI Lolj-! 'j 

jjj-JI dllljl ^ i jlj-£:Vl ^ J^sLla uJ-jL-u 

^ jJI ^yl*^ • W-*^^ 1 uj- 0 ^ jl L^ijU«"iiij l^A e^il oLuiVl u 

j^-J jl LaI i»d_il La- jJe lit (J- 41 ^ i4_ul_uJI d j '^*>j^ j-a " O^J^- 

dJLio! Lut c-jjcj (_g jJI J_p-_aJI w ajJjJI (jjj-ajJIj i5 1 ' in Vl t>X-& o! 5>l 11 1 ' N 

; (j-Lil (_J I t "l Ml" ^ icLlLjj]^ 

f)-&j n U a (-^.J (j^j-II liiijjlj uj i ii La-iltj jljLcVI 

Uilj 4jjU^/ Jiali V ^LlUsLj^JI SjJ.lt. I (jl .jjl^, ^Ujj^,,, 
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m£J_J1 jjt^*-.tl L*a31 ^jji^. _}Jjl!I £cjjLj ' a ' a J j^)^-* 3 -^ 

jj_a 4_c_L«-a JoLx-ii *L>JL«-a ( _ ;r 3 jj^Li. i-jjJL-ul £ft Ii.ntl i_sVI J^li- IjJa 

■! • ti 

(j^o Laj_jJl£j «(<LS-l3 jJI) j^Ld! 4iJ» j<u-u! CjI j I'r-iLjjJI (3^=1 

^ Laj i iij L^i«j>J 1^j_j_Juj 3jjjtlILi LtjLilo.! jl> n " i .iL ^j^cj cjIJlLI! 
JjG <Lj->ac <LiK JSLa 5ajU;ll _.|j___.VLi ^jOjI^j cMU~. ,.,tl jjls SJLlSjj 

. Lt- L <aj > . m£jj>.^I »l j u) VI J* i**i i n"j t »l j u) VI jj-* Or^" J' J^>*lj »^ mi (jji^. 

Sj_uSJI .>! JLcV! j>u djUa}L«JI (jJI JajjiaJLi j_uij JLcVI 4jJLHa I jut 

La 3. J*C i"i_i 4_*j^Lo jj-oj j^3<pj . jljLcVI L^jj^o (_yJ.II Cj LlUjlLI j 

JLl>JI jjjjGJIj jJjlalD (J-iLjs mJJJ^. j»LLaj ^1 Jj^jjJI Jjj t ii 4 a i uLa. 

i Vjl i Ll! t _ T _^ ; j . 4jjjij>JI (»j^-II j-i^-^' (j-°3 <j-° j *- Q ^ e j 

. inU (J-oLjuU («Luajjl^>.) ^\ (_/\JJJ j-Lal i i**i i nl (j-° 

(j .1 'i ->JI ^jJ 4_^cl J_iVI 4_jj_2_lj(JI \ r jLjklj_i i^jLI i n-»JI j 
J_£lL_^ (jr-^^ ^1— uLiSLII ^ i ^ flllLse rt C1)L*_4H^_4 4-dXt3fcjq <L»Jaj| »j i"i l 

La 1 ' ^ g-se L^aJI 4jjLm_U i - ) I La La >i 1 1 1 4_La_uj-a dul^ *I^j-u i4_j_UaLjjJI 

<i \ ojlj i ii LI <l«^L>J,I g_5_Lj jl i^<u ^2lll ^-us j! i4£_>'C i n»ll jl SjjLjtlll Jal jill 

(Jj i43l jj LijLSj ^ 2j i ■■ a I'm i"i i." i i njt icU^sjjjlII 4_ujjLiII Cj^'C i"iU (_Jj>. 

. mi it I Cj^Lc Lxll I ^_4J?e-o (j-* *0-^* ijy-^ 
tU^jJtll CjIjjJI (^riJ^* - ^ »l il<*j iCjLlUsLjjJI »l ulr LjLo~i j La '_' 
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6..Q Yn o 



JjJUs. fjj^ ^-xae-La I j_a> (j i .1 ii tl (j-Lc ^ SU (U (j-uLctl (j-a 4 fljUa 

jj-C Vlj-*_il j-^i 1 ^-i^SLi (j I w ' eaj 5 « V I JLA (2>^J • *L*-a_(-aieXa 3j-aj ^ 

jj^o igj juV'j J}L»*Vlj oIjLjj L^ls Laj i^ucLaj^-VI dj!j_utll! 

dJJjl^ . ^L!i_a ^j-^l i i n tl (^_u_oLu_aJ1 (JlLa i ^ t ^ t ^ -»-**' U (j-* <Sj-^ ' < ^- c " ^-q^3e-a 

^_jj-iJ «l»_uj ^jl ^i) m^ mi Ml jjt^"U (i^ya^^jll » (JjJLjLlI! ^jLa 

w j a . 4_2_<-2_>J! t_^jLjc_j {iSj «^u*-i-J» 3-ja^L>. 2 S ■ c j ^gjj_3 ^L^JI 

Ci^l *C i"i a £J-laJ (J^^ri^lj O-fJLJ^' J-'- a f^J^ 0 j*^ ^° 'CjI j i>iLjjJ1 

' <— '" l0 Cr^ 0^-°-*^ v — 'W-^^J *La-^ L*> : ? , - 1 l jl J^.^/1 SjjJaj ( _ ;r 3 

(jl ''"ji; j j Tilt cLijjJa -iLxjl Cj^ISLJujj^) ja^-iLaji ^jjs SjCjLjJ! CjL>-L>JLi 
( _ ;r 3 jJljlJ! *j a (_L>. " . i Slj LtaJJ 4_2_i3J CjIj_jJl2j «Ij^>-I jl ijj-ll I j^j 

j j u<VI I jjij ) S aj (jL£ «ul Sj_a cjI j Coleridge ^jljjJj^ JLa 

jjLajj La SjLi^M (j-a LlJL>. i LuL^al ^aLs-jl I jj'a L£ (_^<-tl 4 » i uxll 
^cjjLiJI tLuJill I JJb ^ya t-^ui «La3^ . dJLtj J_*_i LlI Cj JL>. ^^^yjlu ^ ' 

La ■ aa. «LLasL>.j 1 1 ij i'>-iLl, (_jjjSU! j-^. ^tjjLlI! iSji. ^ia . (jr cL»i>.V! 
t_!j_j^>Jlj CjLCIUj i-d^UI jtjjLj tj^£- (jJtlaj i ■■ ojjcjji (j! LjjL>-^J i^jjLl)! ^LlS 
. iJJl^ju (_g jJI l(ji|T-v t |^a jii^il LqjeA jjjsVI ojut (^r^. a i taJ j i Cj Ll Lt.jjJ I J 

ijr 3 1jL^t_dj1 Sj-o^^/l ^jLljLL! cj! jJLuJI < "« j ^ 

w I c 3_jjjJ.I 4-jj-aj i nil 4jjLajjJ.I jl 2jj LaXI 4_Lajic. jj_l^J I JlLa) cLajJuil! 

LijLa 1 (j uig ^jj/LiI! (jj-SJI (Jj'jI (jr 3 '-'-^jj^j < -^- < ^- O^iLIIj ^j-iiaJI (jjs ^1 ^Jl 

k. 1 1 HT-'q sLxjJLSJ! t_! j» Milt 4_uj jjlj 4jsL«JI 3Ll>JI (jJj jLa ^ j • aj j«J 

(^jl_2JI (jl£LaLi j i r^i I j . Ltj-iSLoj ^IjJaj 4iiL>.'^l I ■ aj? Ljjj J ii <t\ I Jl^. 

3jj/jl2II Sjjj^SLuiIuJI oLiLSLtl ditjj ijjjj/jjlL^JI j-iSLiltl ^a^a t_jjjJI ^ 

^ubJI OJ-SJI j^s-l ^ (MaxMuller) (jJj-a .(j^La) Jj^ (jjs t >Lla <r. a ->-ji 



1 1 



i_xjL*.>U 5l^.LLo o-iL£ jjlll iSUjjJLJ! 2j'j'^tl i_3jLm (jla dlL\£ . j ,~uc 

L$j| i nl j^jj>.j 4JLui£. «L_u1j_i Cju njl ij^JLi LaLujkl L^j^LI ^jj-i tl)JO^ 1 
(j< i i .ill 4jlaL>- <j-a (Needham Joseph) Q*LfcjLu ' ajjja-) Jjjs (j-a 

.Sj_p.Vt jrG}LUt 
Jj^beij) 4jLjSLII Jj^ La (jJI £^j>.jJI LLoj-C I jj Lul JLu 

^ I i . j^J, LuLa 6000 <L!jJa J-l3 j-oj-<-u iu^. jls Ijuk ojSLj 

i I nlr 4-j^L>. cJlj La (jjj J-tl j^c ^tjjLlil d , a a I » 1 1 JajljjJLa . (j_u_aL ^^Ua 
(J^jo OuL^ (jjJl CjLaLaiiJ! CjL&Lia jLi>.! Ljl£.LvuJ J-Juj_a LujJ (jjijjj 

? j-aj .^L&j! 

i(_JjjSLa (Jjcjj/ t-jLc. 4j| VI ij-jjLjJ! (_Ll3 La 4L>.j_a ^Ijja^L! 

ji>kj 3_jJL>.!jJ! ^jL-LJtj 3JaL>.V! ^ LuSLaj La JL>JI jJalj (j-a LujJ 

a 3e a ( j-a (cjL_ajj1^_>JI) (JjL_ol! <J^>> *' cJ^-^J 

(jjj 4 K i"i a JLa-JJ C^p. il_kal jll tfJLA JlLa Lajl J (JL>JI ljr tt La£j . (_£ js>. I 
LJLcj 4 LaLaj cU_oJ)j Jua d)!j-u_aj2J ^j^-aJLaj jjjjLlJI (jLs ijisJU (Jj-J-S 

f.ySJ\ ijj^- J^aJs iSJLsJ! jjk d.j.Ult 2L3jL>. j_*ljJi ^1 ut^lu La 

LaOj I (j j I r O-aLsij Cj!j^Je_a ,j_a (jlajV! CJjIj CjLsj_Lie_a q) 

^j_a fit_Lj_*_a 4_£.^_aj?e_4-) (JjjLJI (j-* JbJ)jILl Lt^L^ ^jLajJI ^j_a ^Lj^ols 

(ju>Jt till j JLla tilal! (j-aj-!l J£ o^J^" J-*^ 6"° ^jJLalll j l^jL«J.I 

. LLv LaLLl^jI^I L^ I jl . L^jLljlLj/V (jVI (^Jl 

b ^ uu p 

jjtj i V^iS J^lj J 1 '-"' a i (ji^- (jjj-a 4jSLI 1 Liiajl (jiiaLc. ^IjHal «L«3 

4ILjJlj>. j_jjLLl! (J-J-3 La 1 . 1 aa. SjJJijlII 4^L2iJI jl uu tl (jjLaj 

L^ia ^ iTi 1 ..I Bush Telegraph (Sjj-r uJI i_aljJiJj) 4jjlI u-Hj V! lifljJLa 
Peter and Iona) LjjIj jILu ^Ls-jJII (_L-*-<-u jLai . jiJujJt l j^u ^JLI Li ajLc 
p j"'^ J 7" a* fj Jl A taVl JLufuLl <jJ! jjT LuLLljjj ^LojJj CLu\£ • (Opie 
i _ r JLc J-jj-J V) j ■ ^ a ^jLajt ^5 JLLa^/l {jja CjLLa a * * (jr^ p-^Lo-jJ-JUJ 

j_lc. L*ji^>.j (jL^ La LJLc 4SLuSJI ajjt J^L (^ic (oLcL^ Jj V i^Ll 

J^a (j- 3 liJJ j-Sj 1 1 j j '$ I j^jLJu (jj jJ! (j-<-n]t jLLlo (j-a j*C ui a 
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6..Q Yn o 



^—jJLJI . SjlcLs £yz '"■ alia )l i^tJjLlI! iSj^^Jtl! ^L>.jl ^ujj>. 

4Ja_LJjJi, I CjIjLuJIj Liljl mil J_Lxj! d jj< i"itl _jLjI£L>J!j _jl3|j_>J!j 

liLa . Ll! I j 3_i£.Lil>-Vlj 3_l3|jJ_»J| jjj_»JI I gj^ j"J" f 1 -' 'f* 'J^ 

J axij V it—ij 1 i n^fl Ij-^-i J S-U-j 4-l3!j_>J! ^..j^Utlj i y.»t I _— )l£ 
^JjL-o^j -2 a JiSItXl 4_u5JjlJ1 (_3jLjlL1 l^-^* (Jj ' d ' a ^^^^^ CiLa^U U 

j i^LjJI SlsjjiII ^ LyJ-I ^j-sl >j (j^II 3JLJLSJ1 v^jLaymi ^1 

(jjl J-^lj jj j 2 1 Ij J-uLilII JfLa 4_ulj_«j(JI CjI uuX\ (_yuLij i4_Jb»J,l SjjjLlJI 
(jJI j J mi" Lgj! j Jl». (-3 — jT niill oj-Aj .(oJL_<i£ j! (Jj-^jJJ 2 ;j i a ' 1 1 3jLa_>JI 

U_t£j . ^ljjLlJ! La ' i ^—9 La lL>. ^—Il 1— j rt CjLl—oLjj 

(__a Lxj i4jJjjjlII 4_uJ_l$ILi I i ii-v|» CjI uiltl 0J_fc 3l_Li ^JjJ QaSLj ^1 Jj ^La 
jj }L3 .<H't< 3 ,^al ;tl £^2__J!j jjl jjJI j 3 ajrMmU Jajl-aJb ^La__.| 

.31l2!UI f>l i,i-v>U 3_al_J! *LjJ_l_!I j (4__l jJI) Ji_U I 
Alexander Q>aJj jj ? . ||) jl 1 , L«jt i^LjJjjaSL-J ^ULc ^La jiil 

—jLLa (JjiLj^j cUj/IjJLi i^ijlifl i. i iiltlj j<uj/V! (j-u-i] (Jji^cj (_gjJ! Thom 
. 1 J-lIjj'n ( ill (^yi 4-1^3 L>.j i LuLtajjj ( _ ;r 3 j«JL«ji^ 3 .j . ^. i 1 1 SjLstjJ! (jj! Jl^l 
(jjjLS ^jLs-j ^1 jj-" t ..I ((jSI i^aa-VI) frequency ^gjjj^JI JjJLrtlll o_ul JlSj 
ijiuV !) j (j» jia 2 , 72 jl . (^i!!) megalithic yard (SjiLJiJ,! SjjLl!!) j>uIoLc 
jijjj . (3_lLlU.II SjjLlI! (j-o Uj^>- l>-»jjI 0^) me g a lithic inch ((_!lJ_Ji.I 

(J^LlS ^-3 (jXj (oJ iJ_>Vl (-lc iSjjLlII jjLo-LJI (jljm> Jl^-j 

3_i!j_> jjL^ 3jj_tjJ| j_| jjj! jl US (j-LlS (-3 LUajl Jj K. . i M-_a J^I-J! 

LLuI I -i iLiLtj^ . L4JI 3jbt_>JI J u 1 n" S.lLlIs. j_! jj L^ia 3_UI ^ 67 
1_lj_ cLlA^ i 4 i (j^l (_3jju La (jj 0 ^ g * l^jli 1 ^ i."i J I i U ^1 1 nd ^ji 

,~ ^tl ^ . ■ ^ ^j^a ' ■ -~ AjLsteoxaXI j j i^ll Megalith c^-jlill (^) 



I J 



i—sVLj ' "* M tLajJsj ^ j ' j LaJI «LaJL3j ^Ljj-JI *LaJL3 (_J_l3 <LxjJL2JI 

. ^ r i nil 

^•jjsjj t_aj i II j i— i ii-sJI io! 4_u£jSLII cj1^j_>JI I jjj/jj (_p3j^/l *L*-il 

((^1 ^oJsl JUJL%HJ di\ 0^"' • " nn Ci\ a V*t < nl Jj3a I JlA . 3jL>.1j ^ aLSlu ^1^- ^oj?c_lJ1 
c-ujlJLa^ ^JLa-**i i n"j 3jL>.lj 5 rtl , ,.l ^yl^ 2 a j * . ^ 4jj^t_t-£5 jj-* 3 
LSLjj_ai u£ CjJi uij£1 JISj t ii i j-fJ^J SjJLi) prehistoric ((S-jiejjLj (Jj^» 
UJJ ""V dri'-^' lilSJjIj SjlxjjJIj 4i^SL!lj 4-jjl <i i nil CiL> ii'ull C^jI£j . 4-JI a i^itl 
w I c ^ ' ga 9a . CiL t -a- T L rs JU r< la * rt ^W-** C?"^ ^3^>^ ut9flyG ^j^l* i"i \ j^r i nil 

j^ii La^ . 3_iLi£JI Slsjjla c i Tiy a (jjJI <■ .S-»JI ^ (j\^XX\ (jLa idJJi 
J m" i n" JqjIjjs. I j 1 1 >\ j . tfj^. o^l^b (Thor Heyerdahl) Jljj-ufc 
^»oj*_lJLi jjs! jju «! jGj&VLi jh^jLaLjoI IjJJL>.j i Jo-l>JU CjIjLu Jjiuill L-i J 

.jL*-J! ( _ ;r 3 SJj^Ia CiLal i ii a I j » La 3 J 

( _ 3 i>. 3.Jaj>.j_a (J'jj l- 0 ^ 6000 SjIj^ (J^3 (jj-tl Sjl Ltaa. (^yi cJgjftJ (j^Jlj 

4-uK i nil j^ljJi! i LajLj, Si^jjLA (jSi Sj_aLlaj ^ . n"~ • (j"^' 

(3 JlJLI Lla-j-Laje JJ (j_aj_I! (JjiLj^j «L>.^iilj SjLajJl^ iCjVL>J,I j^iajj 
CjIjL^I! jjJu jl i»l aiiJIj (j^-uL2lil <Lxlo CjLAIalLa j ii i nj LxjI it_!^)_>J!j 

CjLoLajjk! Lg-al JLa-" i nlj jljLC^/l J i i""t i_3^)JiJ! i>JLA (_j-3j " ^dJJLH^ 
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^a-J1 4jjJ_a i aj 1 ^a-a-i ^-^J i^Jla t^LaJLajl LaJll ^LuiiJl JL>.t 4£L1 



£_a i *UI»~'i ^jf VI liilaj . JljLkJ.1 JL>.i (j-tLoLnJ! (j-tj 4j<->J ! j ! (j-a 

(j-u gLa-L<3->JI CjULoII (jjJ-Aj (JjJL>. pjk 2 4 K i"i a «L)L^t_i ^ m ( a Lao a 

^ i >MJ tCll j i n j 'ij CjL>.J)j ull^-jj 4 SjoJa 1j-a_al (j-Aj - 4_aj^)-j>.J j^a-Ia!j-i_aV1 
t_aJJj .iljlc^M oJJh^ .cLal (jojLajj ^jL>.lj ' d j la sc a LJJLJ ui£.j ^-i < ua. id)L>.j)j 

1 la La 3> a se a Lu SL qja . ( ( j_u^al_>J1 < aA!l jJaj!) 4^e_ua1j 4_u_uJ_lA 4_jJLlu_a 
JJUlJI Ja^. «.LaJ_aJ! (jLjjjJI jLCsi SjjlJLa jl tjl ajl i „ dUll JLu<-a Jjj mi" 

jLCai 4juLLa J I ijjjjjLJIj (JjiaL>J! jJajl) ;j-« j'j i aJI jLCsLi 

jjLi (Jj-S-i j! (j-I ' I 1 1 la a LijL>- J ^ LaJ Cj Laj U 1 1 oJLfli JiLa (j! 

laJlj (J-jLjj j-j3^_*_u : Lijijji ^jL>. !ja^>.^a L)^ ^tLa^Li jjt^".tl , Laj> 

CluL^ i(j_»iL*J! J i^aAJI) j uiC (jjijiLiJIj j^jLxjJ! (j-UjJLJI (j-u «Ll»Ll!I ^ i a j 111 
^jlj miU CjIjUJ! jjfc dll j <_ i j i ntlj iCjLlUsLjjJ! pl^. ( _ ;r 3 I JL>. 4 li I sej a Lijljjl 

2 i ■■ ) a " 4 i ni CjLuL^ LgjL^a jljLc^l £jj ja^iaUliS . j^jjlj^-iJI 4 (_gjJ! 

cj^Lal_«Jk! (j^. Lajjl«_iI ^_^_iLa 1 1 ^ • ■■ a ' ,_3_L>J! 4_<_L«-c (jjiLul 

I'r-ii IjlSi-Aj 4 a i ulajlj (jJJ-J! (j-a 5JL^J LtaJaL>.|j isLLa^jJI O^LiAjeTJl j 
^j^Ja^Lat Lfl>l o i nt) jjjjLJI jj-* 3 4 Ijl^ ^_^JLc I j , j ' a a rt Lc^_ua^_a CjLlUdLjjJ! 
^_Lisj !j_flij . Lj-fllj^i. Lj-Cj Q^-j_iLjjjJI p la « a LaiJ^cj i(««L_ujt jJI ^IjjVW 
LlaLjl (jyi*- £ L^Li oJlj La iJjIjT (jl La^ i«Luj/ ( _ ;r aJI Jl ^Ja Lijijjl ( _ ;r 3 j a" i »l 

"* *' (^r 3 S_jJJulJI Cjjlc. i4_ujj>JI 4 j a Utl cLUa^ill J . ajj 

I j j| La^ nj^-i-i>*^' »l aUII JjLiHa i4_ujj>JI J^LJIj J i^tl 3 i^iL>-j 
«Laj-_»_L1 Sj j ina Jia^-i jLt-a ' d La a ill jj-* Ls^LLajlj .p^aljIo^L) C*oLaa> 

Napier (JL\aI Sj^LulI! (j-a j»J-><-! i jjjLlI! 3j-a (Jj^/j i4_ul j i^iLjjJI 

»1 a Ll!I 3j^?e_a (j_a (ja.uLLajj-i ^^->»J ^Vj_fl>j) Turing «^_bjoj»j Boole «(J^ai)>J 
jLSLa^/l jjc »" i iiVl ^1 I i aJ? Sjjj_UaJLi i^^jj j i nU ijj-flij .(4j1L«JI 

(^Ij i(j^IjJ! ( _ ;r 3 4x-iJi^) <(3jjJL>.)) CjLusjjI^i-j jjjsjj A^LjaaJ! tLoJa \ alj 

joJ 3JV! ijJLflij . 4JI a «J 1 11I (j-a (jSLaj (^ylll CjLysjj! ^iJlj t_)ajj/L>J! jLCjj! 
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• ^rH 1 ^ Cr'i L? 1 -^' -SJl*JI jjjLiJ JJJJJ 

i Ijl j-C. \j t4_L.il i ii i^M — -I jJL « all joJ_j_o (JlLa L^JiLa lC 111 J i<iLj_J _)J 

cj!jj_>J! (jjs 4___! jlLo 4 1 1 ..I i ii - (j-o j — i— _r— ^ <_ ~i jl>. L^jl j^-y 

Sj_l_o ji ^ i j a JJljJ t___UI l_L_ c c_!_i_J! I JLA . 4jjL__V! 

.<_j_! j_>J!j jL___V! (j-oj <j_^L____U (j-o «4j<_o^UI »l <i < uVI» (j-o jjjl«JI 

p -j -j II ji i^1_Lo i(_£J_uii.j^M i-ajljlUI pi^. jl ^1 Ijut Ji^jij 

4j| 1 1 j Ijl ±j i ill Ijla cJjlS LxjIj ' ^ i j " <."i i njl Godel ((Jj^ii) cjLLaj^o 

p_Al 1 *1 tia^j ^LtJa 1 jJ> 4-3e-ui3 CjJJU>. ^^j—LiLb < iLltSLII jJLu^J lj-ka-s 

(j! ( ^ 1 jlA^ Cilbl uiH^V -ilj-S' ^1 l£>*^ ^° LaJLc J Lg^AJl (j! LuIjj tp_Aj-l£. 
j^Cn-u-t, 1 ^-i^j-^ L^-O^j Lioxti (Jii-4-i 4_j_lL) 1 4_U_lS ^-tTuJ Lj3 . p g ' * t JlTc_i 
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Mil 

The Natural History of Selborne t_iL<-£ w »'« . 4_Lo 

'"'J.' 1 ^ w'J.'^' 1 ^.JJ 1 "' 11 (0-!L^ "LiJi-a j^Jj(I986) 
JfT 3_Ua_u I jum lLi.L (jK <LjT ^Gilbert White gj! j 

^Ja-uJI jjx. -i^JtjJ fiLi^LUsI fiLtia_u p^_) ^ u ^ji 

j! dJJj jL«_i i.'i se jJI (joj jJaj .4 j I r (jL^ Lo (^Jl 
j-i-ujiL) <_ij jG (jl (jSL«-i . ^iila i^L>- jJI . cjLjI ^pJ! 

(j_o Ijlj^cij 3_JJ|J_3 ljljLC.1 4 J n I n't Lo (j-tJ 

pi .Utl A"a 

VI (_gJJLc ' a 3 j a £_a t_ijL*jj (j! CjLiIjj-tU (jSLo-i 
(J!lo . L^jLoj ' " 1 1 jjj ■ ga Ij L$£. ^ LaXa (j^oS*-s La J_t£. 
L&jjJ_2_a-i (jjij-La .. pi » La 11 jl (_)Sul1I ( _ ;r 3 1 _ > i^-LjJI 
«L*_ua_aJ-a 4JLjJL>. i^ya ^£ I i^jj>. I L-cisI ^Jl (JLoILiVI 

3j^>.jja »LtilV| L#o3 ^yliJI ■ La 5JL>J1 tllij 



17 



JijlII ^Ir Lil 3^0- C^jjJ liiil i3_jj_j_>J,I t_ijL*jJI • (3" i nil jl 3 i ii g -sJI 

JjJu filjL5 iJ^>«T ^5-1 ^1 JLst-" i nLl 43j-jIL>.I ^cj t»l j mi^M (j_a JL>>lj (Jl q *" t nLl 

( _ ;r lJI ^j-it t jl jlc^/I (j .i j I j ntLi^VLa : 1 1 g Lu 3 1 is* *lj^>-i <j^- LaL«j ljj>-Lc 

JjJiJ l_k3^a (j£, ^1 JLC^/I J l a£ (j£. CjLjI 3J-=»<-!l j^*-^ <-. u-m (jl 

. «»^t-»an «4jjj/» JlLa 3.Jjl»-o jlis I (j£. j_uj(jJI (j-a Lg-jSLftJ (_^-iII 4ii!l Ltj^JU 
^ ^ a (jU (j-tcJLa i-£ll.} (jj^- (j^-^l 3 -1 ^ ' CjLjI 3 T p* (j^Jj-i (j-« ^* * (1)^ 

V jL^L!l c^Lu 

<LB JLA j-A La < )j JUa JU (^^1^- JtjJ 1 fjja Ci 1 jJ-t-u 3 J_C <J 1 ji^ « J_*_i »j « j£La_i )) 

£j_c_>JU - I Lag I j '***^ ^1jj>*L) fiLol_L9 Jila) djlr Co^jL eH^' 

£j_c i_i_3 ^ILj ( _ ;r ^ ji iOj_aLa_i i— ij i a 1 1 J I Jjj (_^) 3jj_i^ijJI CjIjLJuVI 

(j-a ( _ ;r a Sjlj_>J,l JiJlJI «LlUx. (ji L^J JJ-JJ (jr^" iSj^ Mijtl CjL^yLr»J,l ( _ ;r i>.J 

(J_i^3^j (_gjJI) ^-j^ i^i » tl (jj-ill »l q lr CjLsLJuj^I Jl>.| (jl .(jtSLx-i 3 i all 
(j *\ i Piaget cLljvLuj Montessori l$JJ 1 " j" 'J- 0 (_, Ir 4jJI 

(2>j jJJI (j-oj-II dJ^I glmlj £jJti!l (jji.in (jjilLJI (jl ^ JiUIu (Vygotsky 

d I < all _}L»_)Ll i^llLa ^3-^ tl)^ '* -O- 3 ^^ ^^^'11 (jr^ p I ***' 1 1 I q j > p i uJJ 

(j d ' II » (JiLo 4 1 j'j' d 1 is* V (jl Ljj^Lli jJljj (jr-i-II »lj (j-o «lL_oL_u (j-U 

V (j-Sj) .((liJ^HIj 1 ajjlXlj j<uitil J q <"i 1 n_i (_gjJI j_«j>.^/I i"itlj 3jjl>.^/Ij 

»l j uiVll) ,j_a S-Cj-fl^co JiL^j L^j| (j-ik 3 I ,^ II jjLa i^Lcjl (^1 L-u-uij 

. (<(3x.jJHl.l 

(j^S jOjtj-LC (j^S (jj 1 I «"_) 
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ijr II »l j ^-s^ 1 *- 0 i4_*_uj J_L1 ijr 3 jl i4_jjLj_Js3 t—cisl ^-o ijr 3 

Lujj>- (j^tJJ Sj JLaJI oJUtj . 3 jLc (j-ujl JlI 1 (^yi Cj JLaj Li£ (JLc Cj j ■ aJ 4jJ Jj(J! 
JljiILkj Lgj£Ll CjLiI^jjJI j_a j uijJI <-Llj"i uij (_g jJI (_,Jj^! (_>uJ->J! (jlr 
d o 1 £ a j La-3eJa (J-^i-a ijj^J-**^ (J-uLlJI ^j-a d q U**m La (jj^Lc. 4_u_uLt_ul ' a * 

(JjjI—LJI Lai . Jaa L&jj j<sJ SjLjjlj (j^La^/ 4j.}J_«JI ClI a i u II £-a (_LaL*jj 

<LjL$j^Lll Jilo) <LlLlLx2JI jIjlc^I j_iSLilII I j-aLuj (jl p j 1 ' 4jLa Luj/ 

. LiLu JLs-l LajLkj j! (j^U-i V ^pJI i(jLsJj ^j^al". JJjJJ ^jJtJJpJI jj->JI jl 
.^LkII JL>J I (jUt'l pj La (jjLj-LS (_yi«JS (_gl jljLcVI Ji^-JJ 

(jL^ <uLa 1 i_fljnltl j dJjJII Lewis Carroll JjjL^^^ujaJ ii 
,,-jLSI tliiu. t a*|. 

^ Jl g 1 Lj Jl_jJjJ1_ij .((5 mi o id_»_ijt i(jl-tjl iJL>.1j 4j^JjlJ1 CjI oKtl 

cL_u_<jj>. i ' JLJ j' 4j^Lj tl)^i Jtjvlj 

c^ujlu ^ Leaju l^-tiajtj jl i>J_A £-f£ (jl V^?^ i(< "-^IjB JJjlILj j^jCuj 

^ j^j (jy^-Il ^.Lull/Vl file j_<5_^c_«q i La a Q J^>-lj g.^tTuJ LLa_uj_a L^-t-* (J^ (J^^* tj' 
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iJ_J^ J-^a tfljjijji i^jJ! J til • L4J cardinality ((^JLLjjjLC!! jJj«JI» j! 

L^jlSjjs 'tfj-* - ' (*- s .> : *- a ) ^i?-* ^Uti (jl Liiajl LL&XJ 

l—LLSLs-ij i4_c^_LLU »l j miVI 4-g: ^_qj?cjO 1 ^ 1 t jjL^o ^j>.j-x j^^H^tx ^1 
(jl .SJ-ljvj 4JLjj_La_i oJ_jJ^tj_i i_dJjj cLcjjs->J,! s^^u 

(j-ui (J-J-3 J-kJI-J 4_2JL»j1I Jx.ljill tfjjk pJuu jjjiLlII pt^na 

Ujjj I jut .(>j»JI <-dJj jlLo ^UsjII Ijuk Siill I^SLa l^j^SLj V! ,JyCb>J.I 

(jl_i L-La-Lc Ijl L>.l_o_i (jJj .4-lLjjlJI 0J-#I jj->«JU 1 a^ajJI IjUk 4juLLa 
d_La O-aiLajl (_g jJI (jtSLU (J^>- ^Jj-^-k c?^' £ ^i>*-" '"'L>- ' """'^ (j -0 ^J-*-" 

.Cjljjiill aJJt 

i_i_JL-uV!j jLcljill jLsol (Jj3 (j-l i 1 ntl (j-a <_sVT 3jLC 5jj uu II '".■>■» a jjjj 
laJ-ib l_Lal_j| ljr £j .(jjjLiJ! (j-o 4jiej (^i^. Sj j 1 a S a CjIjL^JJ oJUk sLi£ Oul^ 

cJljLa 2Lul jlJI J5LUI £y* jl uln^aVI &a Jjl?ll ciJLL^a 

,j-a CjLcjjsj»ji tiJLuk (jl^ ij«JIjlII 5_oLj ^LaJ ' 1950 j»Lc. (_yl>- "lil JUu 

A". » 1 J_Aj , . (jLul . . JL>.lj)) «lL>.j-a JJUtil p J 1 J a jjl^tJ-l p-I ^ mi itl 

(j^j^cj (jl^ (j^>-J (J-uaAJI IjUfc ^'-^ (jr^ ol-" 1 ^ lS 1 -^' n i"itl Jill 

pj p ijr ^ 4^t_u_Ll1 (jLb i(((j^-J J-<w-a» jl->»-3 oVi 1 eajj 

I^jjcj jl p^jlr cryijj jl^j .ii^iij (j^a ji^l cjL«i£ fi<f<!*y o^; 

siljL>.| iCjl_Lt-£i_>JLi L^j^jjL^t_i ^^ijtj Jul] (jl c_t^t_i (jy^II »lj mi^/1 (j-u ^LiLaj 

Sir (jjiJl^ (j in 1 n'lljia j-j-" A->.tl ^ji^. (_>ijJL>- jl tp 1 n->JI (j^s 

i(_, i<iU,l (jj-2J! (j-o CjLjjojLaill j^i-ljl (_yfl (oiJL)'- 5 O^O Francis Galton 
joJJLJI ,j_a d »jl^a (J^L> SjiijjJa? Damara « tjLol j» 5_Lu^ jIj-sI <j^ 
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^■CLaLol i<Lajx. (j^ 0 (Jj^ (J"°L?"^ <JjLa-a (^d^Lil JL>.i (jLi (£-jj-JI t_iijLiij 

(j-SLj joJj . IjlSLaj niJLiJI (jjilj-I! JjLia (j\j£\-i>l ^<u 4 4 _ ? _iLlLJ I (jjljJI JjLsLa 

4JLiLl^ ( _ ;r U3aj3 OJ- 5 3JjLlU 4-lL«x. jj^uj (jlSLaVLi 

(4_Lloj_u (j^*-*- 0 (jr^ tjjjIj-GJ^M (J " J (Jj-a tOj^ 3l_o* i_iij3a_a (jy^J 

nL-La U i ii I (jljT- i iuJ ja^aLjl (jjjju (jJJJ J 'U ji (j*^>-l i nil (jLa 

^ <_>iLc i^jJ! i Adalbert Stifter jIIAjIx^ v-jj-JjI ^LtVl jjzLSJI La-taj 
jl_t-£3j ^LcjJLi 1 1 nj^ ^La «LjLs u ^LaJ ^jJI £_LLajj 'j '"i* ^_*_oLlI! ^jj-iLJI 

• (^r^J La LgJ 4jj£ La J^J j I t^s". iVI 3jj3 i."i^"i tl (jl ^1 ^JJ *L>.Loj J^Lj 

^ ^_*_u w 5 1 j jj-J I . cL>.Loj 2 1 jJ tjL^ ^L»-I| 3j-o*^1 ijr iiJLi_uj dtJxC (j^>> » 

(j-Lc i-J £-J_l^>l_<j/ I I J "I J J 11 J-JL-IJ iSjLS-lj «L>.LflJ VI w fl JJ (jJ I Ij-O-lj . 1 3 

. « jjm^_u]Ij 4-Ia i * ! I jj_a iJ? 3^_t^ 
OLxj * 3j| ♦**( t nVI ^jjj iAjjLj-tla 5sa i a * <?J_A JjlII cLiLjjJa Luu uQ IjIj 
d A h >, 1 1 p i ,i-»Ji ^ 1 > ag I jj-u^a J^SL^jJLl (j-aJ3 i^LcjJI jj-* 3 ^— Jl ch^J^^* 
^ « J JjtU sUjL^ai J a ■»"! i uj L>J a3euS< (JS^S .4iJ0itjs jljlc! (^ic 3_lVjiU 
( _ ;r 3 JLkJI I JJ-JJ jl i4jjj|j_U3 ^ SjJLaJI ^jjs i." i i in I Cj I a K 1 1 j iCjLtxuLUI 

Juu «Lc ^_aj?e-a jj^tj . JjlII <J^L>. LuuLt-a I n a * liJJjj d nm-v ^-s^t-a 
j j i ii 'i jjl (j^-a-x9 i LLlUj Ludi- I jlj . (jjJ J-JI jjL%a I ^jjjj^a) I 0 ljr tb dllj 
CjLaiSLII Jjj^j^/ q \ CjLiill (j-a jjjS ■ tg a. ^ JJ . 20 (j-a 4c jjjjcji ^1 JjlILj 

LtLL«_a S_jj_jJj>jl 3 nK ^pJI «Digit» 3 a K b . n-^JL) Sjj^Lc 3jjjl«JI 

'.« J-JI » I i eaj I (j-uiJ («d i ii <!■■>•)) LtLuta (^ylll) Lime 4jjj/jjJjVI «L«JSUIj i«g-jj J al» 

j! (jji (iSj M.r »j ((^Lcul (j'^i" LaLl*- 0 matlactli 3_«jjJi]l 3jSLujVI 3 oJSLllj 

«LaJi? I Ltajl ^LjjjlJ CjLiiJI J-f^ jJlC (^-3 ((^LaL^ up) I" a Kj '. JLs-lj 

CjLiiJI jj-a J-J^ (jj-^ wO^jl" ^ aKj . ((^_aJ-SJIj jj- 1 ^^^ ^r 1 ^- t-£S ' JJ^.) <f ^jjj '"-^ 11 
. «^ a ul>JI )) jl (((^J-U jVl )) jl 0 ^ 13 ^ * ^ :tJ (jr^ ' ^ '"j" 

1 4- * (-L. t -a ^ La 5 * ijr ll t. i ifsjG LjjjI iJ3 _L«_aj i3jjlj£[j 3_ijJjlII ^ i La 12! p La * rt 
jj^a LliLaJLSLII S-aLusLi 4jjIj IJjj ^oj n_gj uuJI a Haiti ( _ ;r 3 •^■^ 

. mJ j JjJI aLtaxtl (jjLvuV 3 Sj i~,iC ^1] Jjs-I j 

^LLuj 1 uSt 1 11 ^JL>«jl (jl~niK I a it «twelve» j «eleven» jjLa (Joil Jjj 1 u (jlr j 
j 1 «thirteen» 1 a * « three- ten » j '.« tow-more » j « one-more » I a i»L-L«-a 



21 



(«two- tens » twenty » Jjljj . I j£La>j i« fourteen» j-jj-oj « four- ten » 
twenty-one L«Jb ■ p j 1 1 <jjjLjVI juic (_L«-><J iIjIjls-IjJI 3Jj_La 

cj! < I tl Jj£ (jr k j>l jlc^/I Jjj- 3_LjL«-a . I itwenty-twoj 

l Cj L t -qJ L> J. Ij 4JlU 

3_i_a}L£ 31**. ^ jjjlI! (jlSLo jjLa . n-»JI *IJ^.Li jIjlcV! Jq .■"j""'"'.:^ j 

J J j i i) w I CJ . S«L«jl_) ^L-«-l -> A It i>JLjtJ i4_L«->JI OJUfc ( _ ;r 3 SaJc-ij^ ^J-y 
(j^o J_*_) Cj_iL£ J SI ■ all JL>.I (jl 3jj J-uulJ I CjI"h jtl i " i la a. *^ iJLjJil 

£j_ujJI (_jjt-i c?"'"*^ L -Wr^ ^r 1 ^- t-£3 ' ^ri-^- 3 *- 1 L)JL^ ((j- 4 - 1 ^ J ' a *->~tt) Jl>.1jJ1 
J>L>. i ,i j tl (IryJI (0-J (j lajtl UjjJIj cr^' cr'l ' ^Tv tlj f^LJIj 

^j-j-u-jJI JLjJI j ' a *^ ijr ll ' aaj (jy^* (j-u^L*-* c_i_uj-u JmJI £-jLxj t <L>- ^Jl 

lju>.lj I aj-^a ^ JLa-" i aj j«J LaJLlI I JL^3 . 3j_La-« 3_jJ>JLc 4-JLXLa 
d <i K I La w 5 La * rt a I La * * p i n" i j^)^ -1 ^ 1 I JljJLju j-tM ^jj>.t ^a_ukLLa ijr JI 

^il i^ij Cj^vlj jl (^yla-JI JuJI ir^i? CjMj ,j-a LjI ojL^ idoro 

liLa ( niVi<j^4K^Uai]Ll ljJ>o JjyO^ Cr^ O^J •lS> j - u ^" Cr^ 

.(21 ,20 ,19 ,4 ,3 , 2) SjUljca tjbt-a 3-u.u (>u doro 3 a K 
(JjijJl^JI <L>.j_»I/ (_gjJI J_«JI aLLa-i Cj^I'v i"iU aJJt JiLa CjJLso 

j_l^Ij_) j tj i ii U >Lai»JI j^ji'ii? (j-a jjlj (_g jJI (735-672) Bede « jlu» 

3 i .1 _i i's tl jlj^ j J i a jljLcVLi £LaL«jjtl (jlLajl Jl^j w La i ujjl (jjj_ill 

^_il i n-w 3-SjjJa mm ^jJI (•^•v ! 325 ^Lc 1(J i ii K tl Nicaea £-«j*-a) S^jLajjJI 

JL>.| (Jjl jjk ^ ir-iiitl (j! ^jij>J,I IjLA (j^Lcl J^J ir-iiitl j»aj JjJLao 
(2yU3ej^ ii U Jiic i^iiitl JljIC (ji J^l I jutj) J-^J>II J jJj Jji i . iSr (_L»J 

j-il i ii tl j»J-J-II (_g JlII Ja^jJI (_JjJ ^e-LaAll J-i£. £-a Ijjl (jjl LajJ (jj 

JJLxj 4_uLajjJI d i nji^tl (<u ( _ ;r 3 ^ i -« Atl ^jjLj (jlj I JUt . (j Jj (JjV 

(jL^ i<b-ujJLU ^Lj^I i>J-A ^tjjl J^Lj i^jJj • 4ojIj j-i^. uJj-i" I ^l-^' j^dj' 
«Qj_a-« cCLjai. ja^jLSjjV (jM-jJ j-a I j_iL£ Vlj (jj<l jLaJI j j i ea a. j^_^_Jojl£L!l (^^Lc 
Jl_j_c 3_IL>. (jj-^J .^LoIL^VI jj i ^ ^ ^JUlI L 1 1 1 n ^a^jjj j^)^- 1 ^ 

,_jJ^jJI i ii -»JI (jLa IjlSLtj . i iuSLII (jLaj_r»JI ^jJt 2_'j^«tl OuL^ i^e-LaAll 
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« jlu» ^La ijlil! Jjj ( .I • («-IL«J! ^tjjLlI J^slSLI! j<u j-Slll Jj-ia jJI jujlxjJI 

i -S^Ljll (J^ 3 ) *" IL »JJ i ii U -S^Lus Jj3 lijjl jjsJI jtjjlj J J I?" ij-l (j-a Jjl jjfc 

De computo vel loquela digitorum ^Ij-Ltj 4jLj£j . (. ^. t_i ij^LiII Jl*jj <j» - t3 
Jjixj £L2jj_LaJ ^Lal^ L>.j_<1/ (((jjL^sV! (Jl q »" i 11L1 ^^lS>-!lj J-«JI (J^>.») 

(jL^j .IjjjljJI cjljLi/V! ^1 jir'n ..Li iQ^jHI ^1 jl>.Ij (j-a oIjlcVI £j-oj>- 

. i d i , ,. 

J^l i in (j-oLj-a ^" 1 j q t_£.J-ll tJ-?">^ {j\j-i*a[jua t jl_^_u_cu « Ji_U)> a LLaj Ij 

CjLjL&jJI (j-k (JjJ 4 a i n~^J tfJb (Jl <<1 1 hLj CjljLi/l 4-<j»jjj ^1 <■*"'« n (jl Ja-iiJI 
fibJL) o -t"i i im (_£J-I1 ^JjxjJIj i n^Mj ^ i n^l-Ld <J^o-o* 

d \ cLt^j^Jlj 2J » i"i a 

aJlaa« 

3-iljja jLLaj .oLJLDil tfjut ^uL^i! LjjJij V il SuLgj^UI j! 

i ntl JLcVl)) £-a (j^iaLnIu CjLlUsLjjJI »l air jl ir~i . I 500 ^Lc 

j j i h~j j_fl_i^aJLi ijjj JLcVI S_JbHo CJlXLj j . V> (jyjJI 

joJ ij_aV! J_i . »(j La 1 w 1 c 4_l!Lu1! ijj-it j^Laj 

1 j J1 jJLl3 jja i "j I ^1 ^1 JjJtJ dJJ JJLc Ljjk JL>.I j II j j a i a II 

V (jl.sjL«-!l (jl (jL^ LIj ,«(<i^ljj)) L^jL jl jlcVI i_3^c 

i<l&L>.j <_ 1 1 1 ill q\£ (jlj iSJjLxjs 4ijjJajj) . jl j^.^/1 sLoj^j I foJL^ i« Li^ljj» 

La£j (. _}l JlC^/I <Lc ^_*3J?E_a (j_o (j^_ul ^JjlII (j^J^-L^I (j^-^J-^l ^j^* i ^ UJ I nl 
iSLs- L«J. Lj < j j* ^^1) ^J-JI I j-* (j-a «S_lC.^1jJI)) Cjlj_ujil!l JL»JI ( _ ;r a 

^ j-ub diljJ ,jSLj j«J i(5luJl«JI SiiijJLi L^oL*1aI ji^l 2Lua}lSL!! 

(jLaJJI dJJi »lj j S_JJJ-I JUJLj>o liJJj (2>c Lxjjj i^LiI i n-»JI «lj^-l 
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L&j_i£ij oLs_LSL!l jajLa! (>u tj-it jJL^V! j>! jx.^! j? Sj ^ntl »l a . uta 

CjUU! ( _ ;r 3 j_uSLII 4 i i^ill j . »l a i n^fl o Jut j_y>. _ojj . (_gi ( _ ;r 3 Ijlj eu ■ u\ 

»Lc-mVI (jLa ijJjLislLij i4x-iJ-2JI jj . tl 4^L2iu d *a '~j " L$jLi . L$-> d ta jj ) 1 I 

.jjlu La LJLc (lo£L^j 10,000 ,1000 , 100) 3j-j-t<L11 jIjuiSU "UjjlaJI 

(j-al 4jr JI j-uHij ! JLAj . J- 9 *' »(j mi t_£L) d 3 1 ***"'' i£~3oILa (jr^-J 

ClLg-ll i~,t~\\ (jLa IjiSL&J .Sj^-LLa 4l>.j_a (^jji-i CjUU (j-a Cll a K 11 iJJUfc 
aLta-j jj ta " j^-iS d A I ~ ^. t I (jL».|j_tl jJ J| j-ulij J)l Ji£.VI cl a i »l ,_~)jy_iillj 

JJLkJ pu-ul 3 aKll oJJk jj .«gOOgol» 3 aK i ( .i LuLa iiillj ^1 . "ajVj 

Jl#£. Jila jojj/V! I JLA ^Li^s JL3J ijAjlo I 00 'l-y-a-i (jr^ •J- 9 * I _jJ( I JL>. J-fJ^ 

(j! (jJ^-a-i (_pJI prefixes «££J)Ij-jJI» jLa-Hi ■■! (^^Ljj-al pJLc La jo. j^JJ c_<jjja 
(JI_2ljj .(...<( (jj j I jj» i<<Qa_jJjjJj>> i«(ja_ilj>> id^ja-iLa))) «(ja_jj» ^JaJilL) LjJL-^u 
j x» i all £ Lp-l (jjl I A j 1 ' cr^' C^lj naVI (j-a «g(X>gol» 3 aK j-L^a «bl 

tijLuLcJ pJLc (^JJ 3 j ui itbj -lij^-i cijUJ (jJI jVI "UJSLJI aiut olio a^j 

S-jJiLl^^i j S-jjUaj^i j a j r ,1*1 j "LuUVl j 3jj_iL>JiVi) SjjjJlII a_ujjjVi 

4 i i ii itLl (j-aJLjJ L^tiaJU d 1 ' a H fiLiLujJ Lal_a_l 3j)JL^_a 4x.j_aj?e_a (jj^ C 4 ^^^^ 
jcJLc) L_j^>.jJj_lj_iJ1j (J_aj>J! ^Luj 4JlL11 Cjljlj-dA <Lc j_aj?e_aj ^t_Ll1 jcJLc ijr II 
(j_a j_al 4juJL2J! jj-uajj I 4^L2j ^1 L^jI i n" llj . (sLLaM^II CjIjj^sV! 

j! (jJiAj ^Ir 3JI jJI oLaiSLILi L^j ui <j-aj ^ 3 L^jLa^Lc 

<U*3j_<iJ! 4_Uj|jj^/! CjLtill Sj_aj jjJkJ L^-Lu 4 _ =r ILl t CjLiill (j-a ,_Jjj>.i 3j_aj 

Jls-Ij (j-a 



2fl 



. (<l$jLSla cjLs^Lc ^LujJ <(j»l»j «<_j|» o K 



English 


French 


German 


Greek 


Russian 


Polish 


Lithuanian 


one 


un 


eins 


heis 


odin 


jeden 


vienas 


two 


deux 


zwei 


dyo 


dva 


dwa 


du 


three 


trois 


drei 


treis 


tri 


trzy 


trys 


four 


quatre 


vier 


tettare 


chetyre 


cztery 


keturi 


five 


cinq 


fflnf 


pente 


pyat' 


pyantz 


penki 


six 


six 


sechs 


hex 


shest' 


szesc 


sheshi 


seven 


sept 


sieben 


hepta 


syem 


siedem 


septyni 


eight 


huit 


acht 


okto 


vosyem' 


osiem 


ashtuoni 


nine 


neuf 


neun 


ennea 


devyat' 


dzyevyat 


devyni 


ten 


dix 


zehn 


deka 


desyat' 


dzyevyat 


deshimt 


father 


pere 


Vater 


patir 


otyetz 


ojca 


tevas 


mother 


mere 


Mutter 


matir 


mat 


matka 


motina 



Note: stands for the Russian soft sign, which changes the second of the ending 

oLiil! j SjIjJs L$lu L ^ji\ oLilll (jjo J£ ^ jIjlc! Ji Li! I SjjLSxjj 

tSj j < £ i ijj-ajJl j_Jj-4JJ .^jVI SjJajJI jitli «numero uno» LiVI 

t JJUJI l_SjJU (^J^J 

i4jJLdII ^ (jJLllI jJljlII (<u-u! 3-«iSLi J j j" . nl i(JjaVl ^JLc Menninger 

isLajJalj 3_Ja-& w La «J sbLa *L«1SL1 JJL>JLI j-^c j» J J a 1 1 Lai . «2JOLj» 

. «j-u£ i4j^Lj i^jLijl i JL>.!j» a Ua-lJ I jjJbj i4j^Lj J-^' ^jy- 1 -" l£ ' 

. I jSL&j 

. jiLi^l 5ia.jJ.I (j-u£ji3 cJljLa 5lujL«JI Siill (j^j ^ ,3 Us;H ,> j_ic j 

(J^-d-s Jl9 « 1 Jl>. 1 Jljju (j-oJ-I ^jLCJJ (jj » (J^Jill Luo ijJLiJJ (Jjj < n ijr Lcj 

^LlLs Ijjlc cJjLa» LlIj^ (j^s Vjuj (((jrujJaj. VI (jLCi! jjijj V» ^j-lLiSL-J 



25 



L^_Lo _} 3j I i C (J-^J . « 4— Lt-u ^ljljj i »j « Lo^-i j^-JUj I )) (jfU Juil 1 » i LxSLJ 1 

» (_f J-O 

La-j-3j (Jl ala VI (_JjJ) Sj£Lj1! 5jj ulJI 3j_iiJ! jtjjLi i aj| LuSLa-ij .«4l±3 

8-7-6-(ju) 5-(£-,L^l) j! 3-(oJ>l) 2-(L>!) I 

f ji>) 1 5- 14- 1 3- 1 2-1 I-(ojJuII 1^) lO-^Cjry:^! (jj^O^) 
.O^o 1 ^!) 20- 1 9- 1 8- 1 7- 1 6-(2 Jl^-Ij 

^lc 3JIjJ! (jla Kigoogob) 2uKJ La}L>. <ul ^Jl ajLi^l jjl^jj 

. JLs-lj (j^aje-iSi (Jjjs <j-a (jlsj^j La Ij^L) lijJJJtJI J!la I <j l"i a i 

L^jLa iiil!jJ <Lk-luj) 2 V 3_Ls.j_a »l air SjiLc Ltjijjjj .SLpeU 4LL3 
ijjjjLtJI jj-a JuJlC ^Jj 4H_>o ^jjJ L_u^jL^ 4_a3 j^)^ * (p ' ' " n La 

4_ljl^!jJI SLpJI (jLi (jlsjiLflj i_gjJ! ^jLcaJ! j-iSLojJ! (j-a a I 1 I (jjs ^"^J 

(j^j_Ljj_i jl J_u jl (jj; JLusj>.j I f 1 -^ .CjLpSLU (jljJ^>. (jlJ 1 h La 

.CjLlUsLjjJI jaJLc j^jjI jJ! j-A J' Fibonacci uiSU^i^ ji Boethius 

(ji^-oLc «Lcojj iJ^"J ' (jr^ c L»-"Lu/^/! <"«tjjU>*.tt cjjl>.| jjl 

J-a-nJ! ( _ ;r ^ I j 1 iiL^/I IjJ-^ (jj) I * '"'J t«-4ji^ »l aUII Lai . jjjjjjjJLaj Q^J^j^a 
f.U t~n'°\ ijj^^'^l 'Llila i£j JjV! Lai . I flj^lajj 43jj(Ji,! jjj 1 .1 i" ^Ir 
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William of Occam j»L£ji ^LJj I <j-c j j r jJaj p g^l J a? 
jjlc (Jl ml i ill (j- 0 ^" '-(j^JjJLlII (j\"»jljtl ^r*"'"* - j ' a-llLj (j ui£ 

i« I J * a Jjal JJjlj ojL>ol (jSL*i! (jjs (jl^ I jl La JjiC jL>oV tLui/^/l (j-o j-fJ^ 

^jL^ L^) «^L^ji i n» (jl .«fiLjJI «L>.L^t_) c^jI Lo jjL^tlu ^Luii (J o *" i n" V»j 

I JLijs p_j.ul L^-j-Lc (jllajj id i "j'j-jl ^o-LaJ I _£._Lta (jVI ^^Jt ((jLojJI dJJl) 
i _ ;r jl jJI jj ' -a 3 1 1 jl) 4_LajJJ 2 tl t-. «tl ^j^jL^ ^Jt i^jlii p^ilL-i IJljus 

( _ ;r 3 4_lC I j j < a j i ir-iVl JL^J>JI IjLjjs jj* ( _ ;r 3 Ijull IjUJs (jl .«<_SjjLtl 

(j-*) «j_lU 2 taJLj ji-L> 5jjSLa LojLu/ L&LuiSLi ^pJI jIjlcVI 3_JLiioj 

3_aLUsl pj (j-i^aJI Ij i ii M VI <_ , j mlj^>JI ^ j>iaL«JI ^Ic (jSLI- JLa-I^JI 

*j uic ^1 jl>.Ij (jjs jiju LuLa I jSLaj . LilbLofT J^u o' o^i ^-^L*^- 0 csI-Jl3-Ij 

. LL«uLi^.I (j-Aj iCjIj-iVl I. i I il I? Jl 41~l il-J 

j-jL^3 I (jr*J 1 La ' mj" j^Vl 4_JLlII cjLuj/L>JI J m" i .1 1 1 j * " tLgHiV! 

. J-jJU>- jiLIij J ^~ * ' d S III JU£.j . 20 ^1 I il ir-ijj iJJLAj . LLloJI^ 

t «gj Lj i) ui-O) " (J c " " V-^Lc JJLC J^ i ^ * ^.j t Cjl <a I ^ Cj JL^-**( i n 1 jj— 

jl JlcVI (jlxmj LuSUj 4jL9 1OL4KJI 

(i tj Ljj-tTuJL^ )> . J_>. Jl^ j^>-T ^j^y-^L tJL^- 1 ^-^J * '"'^ CjLi j_^j?c_a t y 

<Lj-Lq_c ^Ij-j^"^ <L»jj_<_u fiLajjJo L^ji 1 Lea *t ^^j-Aj .t-_)j-iiaJ1 4_lLui ^j-*IiJ 

» i^-uzu 4-L>Lt-u-U LuL£ i4_L^L»ILo CjI Jl>.1 jJ ^J-Aj-a ^^J^I (j-* .^_<i->Jl 
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(j_o I i jj'a Lx-i (jjjuj! (jl i— al uu^l I ■ aj i 5jia.ll I tfJLA dol Jiil 
a jq_CjJ1 w 1 c j d 4 J a j q 4-ul i ^Jl I ^3 I o j rt 1 , ) sell i ul j^)^*- 4 - 1 

(Jj '^^J-II Cr^ 5 " 4j2|jjjJI LiJJjl o'^ 1 ^ 1 U 1 '" 1 '*. 1 Cr^ ^J^-" ' "J (J'jL°J 'Oil) -3 * J - C - 
(j-o Jjsl I 1 J * " (jJjJLC ' . 'J ' '*" 1 (jr^ VllLo Jajtll 

I o^lK iiLju j^j! i— i^-lqJI Jj!j^>- (j-o SjLs^! (jjj - 9j 7 :Jil!j 10 

«j Lai (j-jl iX>^^ Sjl i < Jo id i ii <!■■>■ (Jj^l -SJjlJI SjLjj i njtl 

(jii! ^1 ijjIajJI tilajj (jjlil! jjjlLI ■ njj i^ill Jjls! .(5-7 = 2 
j^iL^jVI jjlc til! j . (5 - 9=4 ^^s/) j-jL^I jjj! 3j_U ojjt ^ 
t-ij^l jiS jju . (60= 1 0x6) 10 jjjJLi^ijJ.! t_i>^!j i(6=4+2) 4-uil! 
.(63=60+3) I aji^tj (^Jl ^j^cjjijj,! i-lUsij i(3=3* I ) S^jjuaJLl j-jLi^V! 

.63=9x7 c_jI^»J! jjj 

(jla (}llo 14*13) 10 ,jjs Li^ia J£ (jJjJLc: i— ij-LaJj 

until SjLjjJ! ^jLj-uJ ^_iLt-a^/1 I J-u Llj I j-j^c i^L-oJLi d j i mi 

Laujtj t_g^ i njtl JLjJI jj-* ^ J ^- t - £5 ' CJ^J (j?-'-'-^ ' " o ^j-ojJj 

.(70=10x7) 10 jjuJLi jjLcJ! '.'j cajj (7=4+3) ^jlajo i^^UjJI 
jji_>ul_Ll! (12=4x3) 2_j_LLJ.I i^iVI i— ij ia-3 diJj juu 

^Ij^J! qj-SLlV) .(182=100+82) 100 . tj . (82= 1 2+70) 

. 182=14x13 

« J_u» j»LjI 4j! (_jJ! SjLi/^l jJL>>j) S4_lLu<JI tfJUk 4_Lajj!^>. La 

4^jj5=_t-a * )1^>* J ' * LLojLtS . ^JIJ i nil (JiLo ^jJajJ j^)^- 5 ^ 

I -i j ;j ta _9— t-J (jljll! (jl^JjlJ! (jSLJ '.(Jj^j 2-aLc 5J| i ii U (JjtjJj (S^j uJI 
(jSUj l^juiJj 4ijjJaj o! • AxB jLtcjI jj* t_dLJ!j iA,B 



28 



JLLa B j A (jjJJLuJI (iJjj^ Jj-aL>.) ? jL^jI 

A = 7;B = 9 I0,>» J3!B,A(>» JSjjSu jr^x(i) 

7-5 = 2; 9-5 = 4 (B-5) ^^UJI i(A-5) t£>uJI o-JI (^Ul jjL^Vl 

2 + 4 = 6 \^,'^t\ ^\ 3 ml, I ^-lUoVl i niVi! 

A+B-10 = L^^co 

6x10 = 60 10 jjiJL, vj-^ 1 

10 x (A+B-10) :jJt j-.iu«JI f^j 
3x1=3 oj1aX\ ^_jLuob/l ^jj-^sI 

60 + 3 = 63 t-jj-UaJI u iil.f j^l 

7x9 = 63 AvR i 1 j A ^ 

A=13;B=14 10 ^j^l Bj A ^ JS<j^% jf^*- GO 

13 - 10 = 3; 14- 10 = 4 B-10 ^UJI 1A-10 t^j-^JI JuJI t^^Jin ^1 j-iL^Vl 

3+4 = 7 U'^V IT 1 ! S J i~r 1. 1 ^-lUoVl < niM 

A+B-20 L^j^^tx 

7x10 = 70 10 jjuJb iJj-il 

10 x (A + B - 20) : jjt CjI j A»JI jcSj 
3x4=12 4-uiJ.I yL^Vl vj-^ 1 

(A - 10) x (B -10) : jU^I (cSj 
(A B) - 10A - 10B + 100 (_£jL^ I 
70+ 12 = 82 c-j^^JI u i iU r ^Ug-^l 

82+ 100= 182 £>*?-U I jut ^1 100 . 

10 x (A + B - 20)+(AB - 10B + 100) + 100 
13x14=182 :jjt AxB ol js. jLa I j£Laj 

j -i i aixj SLusjjljiJ! a'jjt (jla i(13 x 14; 7 x 9) (jVLHI (jl jut <j-uj Li£j 
L$jLa dJJ j £-aj . cj! mii sej S^LjjJ! jux. I (^^j ^1 i3jl>.Ij 4 K i"i a 

j • C jljLcV! (J^l i n a L$J ■ LaHi ■■ u l_ujL^ Cr^' S^jjjJaJI (jlr Ltjlj *$\~ua J^JJ 
^ Jj2J La^ <j-*jjLt-a j-J^. ^e_l ^-1L*3 La LJLc, cL^jj-LaJI 0 J_& C^jL^J i^tJjLjJI 
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,j-<_j|jja ^1 Oir" < .1L1 jljLcVl (JjLjuj L^j JjcJ 0-iL£ 3 "Jj tall (jlr VllLo 

" ^j-^ 1 ^ 3 '1 * jIjlc^/I (_j-i>-j • I (jr^ uJI (Jj^ 

ill j^-Lj j! i Lt^l jjt3 jtjj ^pJI jiLAVI (jJI SjLuiVI jl 3jj . ..>!! djIjLiVI 

- ^ ■ d * ^* ■ 0 "*■**' 1 1 i_ia_4_Ll1 ^ t£ ^ ■ 1 tl^ 

-Sjj-i jljLc^l «2_jLi£» J_jJI » 2 ^jj tall iJJt, ^Ir jLia. JLuj^j 

JL^j . Lg-j-Lc ^^LjLj jo_L«j C^jL^ (. 1 1^1 -»JI (j_o jJaS (^-Aj t <— _i 1 i n-»JI w i 

1 1828 (jr^-J j J^l>^i OJ-^J' cH 1 • * 3 ' " ^ ' SJj^JI Jj^j i n" 

1 ^_a I j"l j I U ^^,3 , * . II (>j_it J ml i ,i" i^iila isLuLIaj^jJ! Sj!j_r»J! Oul^ 
4_CJi^_a w L^a-aJl i>J_A £ya 4 (j V t^t 4_o^ C taila III 1 JLA ( ^>£' ^lV**ttl 

J^ii-j . L$jsjL»j L^ia (jr-ilVitl jj-23 1 834 ^Lc . (jjiJ ^ (jUj^JI S^u^I 
,j^>->I Turner j_jj_xj ^ < .ij) . L^IoKj (jUj-JI (jjLui o^jlo.! 4jLulI! 



SO 



2 x 10000 £ 



100 £ 



3 



4 




mmm? 




.n^^^^P^n^ (2 ° + 61/2)£ 



l jr l\ SjLtfu^LJ d ^l">a CjLo^Lc (J_<ijlL_u_i (jl^ d uijflJ t^aJc uJI ^jl ^lo^j 



j i 




J o uj .Boethius ((^^jj^jh 4j1IJJ, Consolation of Philosophy "5 a uiXaJl tjljK <i» c_jLj£ ^-o («^uj 

L->Lu^eU JX. <U-^J j>jL-r",,M ((>-«jJI ,_^) J-^LlH ij' L«S alSjVl (jl ^i) i .iljiill 



J2 



(j^s-^Lil! jjSLj pJ i4_uj/ I 00 J-l*3 . 4_ui 3-JL#J UoL»_o 

(j-lJj ,^.^.tl (jic (jj^ C^jL£ (_y^JI dJ_L£ .2 Laj ■ ■■ ill t^j^La- . .ill Oul£ 

. 3jL*jJIj 4j.}L*JI SLpJI c-JLLiA p la « a 



Arabic Egyptian 


Baybylonian 


Mayan Chinese Greek 


Rom 


1 

2 
3 
4 


1 


1 






M 


\ 


II 

III 

Mil 

Mil 
III 


ll 
11 » 
fill 
n»t» 






ft 

s 

t 


(1 
ill 

IV 
V 


5 
6 
7 
8 
9 


II 

III 
III 

nil 
ill 
mi 
■HI 

M 


»M 
Ml 

mi 
Ml 
WW 

IfW 
MMt 

mi 




J\ 


/ 

1 
e 


VI 

Vli 
VIII 
IK 


10 


m 

A_ 


i 






i 


X 


26 


AA 5 


jj tit 
" t»t 






</ 












5 




KCXXMI 


273 








7 






1 1 .578 




mi "* > ^ im = 


i 




Tmdlxxviii 










7 





















hS-Jj-S j? p£Lv cljljl irVi'll J-iJr i ,i~i< 1(J n < ,i^l i_al Ju&Vl (jSLI 
Ij^Iaj jii^i SjjjSLa Ijl Jl£. I i_J tajj Oul£La " . iSIj igall JjJLr>oj jjuljil! jl 
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Cj^ Ttr la t4 <V ill ^Jb £_aIL>JU jj-a Bj-o^V! <Lc^a»a->iX I C < 1 1 s> \ Jljlj La_j^a 
(jiuu (j-^J • 4-<j/jJLa (_^>-J isU^sLi. Ijl Ji£. I I j~ a 1 -*■" ■ "I (jyjJI 3-jal£_tl Jlc^?I 

^j_a ^Jo-Lsl l_Laj Cj_> a" < nlj i ^-J-*- 1 (J-*J J-La (J^-^ 4 ^-?*-^ lA- 1 (cU-o^LUI 

w a '■» . L^J Sj_j_4^5 jlj^c^/l oJ_fl> C^jL^ (jr^' d 1 J^*^ CjljLiiarxJ! j\j a" < ul 
(jl^Jjtj Boethius (((j^j-j-jo-s)) I j o i --j j ■"■'* ^jIjJI ^jjJLJI ^Jl jojlj d laa. la a 
4_*_aj 1j-j>.Lj ^(CjLj-l^Ljj ^jJLLci) (j^- 1 J £ J '"' p-^J Ad^LdJ-olaJI ^jl ^1 < n» 
^LLsj^e-Lo I a j i4_<j/J_2i! tfjIjLci 4-«-aj Ljj^£.LLl3 LsjjjiLlSj tfjljiji-a 

Lu i"i lj i^Lj^I ijj-fli o-° ^f^3 - ^->LiSUI Ij^ 

(jLSj . 1 (j J II j-aj-J (j-^II 4_uLuJI J I pjj/jJI (j 1 -^' f^J^' Cr^ ^D-^ 
. JLl*J JLs. ^1 jL>. (_l_a-*£a (j^ 1 "'^Lull (((jJ jL>oVI » (j^J Mj^^ C^i J k *j 

oJJa JL3 3_i^SLU ^ljLC>U «4jjjV ill» jl i«3jJL«J.I» 2 oJajVl ojl£ Uj 

(jXj j«Jj i4c.^LJIj o'-i^' Cjlj-li Jj pUtl Cjljjl (jS^J j«J L^jl i -il fljJI 
Cj^LaQll i_3J^j (jl^ La jJLflj (j-<-ul jJI oLulaj) (J^LlSJLj tjjj£ Lg-al JLa-" i ill 

3 « hUII a^jLiJI tuLoLCJI dl^Luj J^a. jjjG La LJLc trjL< ^1 3j^mlrUl 
jo-Uii. (jjLaj jmv ,j_a j-i^l ^ jail (jS^J («J jjjsjJLa . L^il jlaIj 

(j-a Cj-iL^ CjLkjjILsJ, <i U tl j»JL2jJI oi^^cj 3jLc O-al J 4jjL«JI SLpJI 

L^^^c (_yJ.II CjljLciuJI p la c I (j 1 ^ ■ Qi-^'j ^J^^'j 3jsjSLj>JL^ . ^jji-i ^1 

.LSJbpJUJI 

j^_ajJI (j^o^J CjLll i n ->JI (JL>. (jj-aS .^Cj-uj-i 3J| i ntl del j (2)^-*-^^ (J-°J 
OjL^ I a K'q I jSLflij .SjlSjiII j>ajJ! ^ VLaJlI^I i ,i? 2 laj i SjJJjlII 
ajJLiui 4-ul i .!-»■ Jl nr ? LipjliLa Cj^ljijl U , Sjj^SHI 

iS-jJjsijVI (j^s <-S£)^ ^yJI ^> i**i i n") ^rill jljLC^/l (jLa i IjjU~ j~.<Vl oLiI i ii -tell j 
^y-Lnj mille 3 a K (JlLa CjI a K ,j_a (^J^l i_3jjs-VI J a ■»" . . ." ^^lll jl 



(JL>J1 ijr A Li^ 4 j^_ajJ1 jj-* 3 CjL*_sj>u dim nj-tl dJJj i(« Lilt » 4_j_Ljj^ULi 

JjJLaJ! (>1jJJ . ((_gJj_jJ! 3jJ cr-^ k HI jjoJ! (^yl^. (jiij J-JJK) 

<Lujj<JI 3 j i ..jjii^JI Jlc^/I allaj 2^1 .Vai ojjj 4jI Li£ . 3_L=JilJ! tfjuk ^JjI . ..II 
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(^UJJjjVI j_L±3 (j-a 4-i£_jj_a^M 3jL2J! ^L<i>.l (_L±3 
4-C j-gjy-a 500 ,j_o J-i£i I i U iij (jl^ ijjjja (j- 0 ^ 
Cj l_£.^_<u?e_a ^ J Lcaj * t£p A *<*>V1 i till ^j-a cLflJHjt_a 

cjLii!l • Lx-al LtjLc (jSLxj tii-La-i jjSLI! 

j '<fj]\ ji LjjjjI JLxJI ljr & \-*& I » i nlj Jul LSI! I j 

Q^-iSLjj_aVl Ljia ^1 ^^1 (j^LaVlj . Lu-uT jl 

^Laj>.l LJL>* .(Jj^ls ^^IiL^J L$J^>. jl.} 5Jl 1 OA 

(j-o Bering (lLLljj_u) (jjjLiajs lj|jLx>.l (O-g-il 

.(41^ 10,000 j_La) j^i-Vl 

(jj-j-jjjj^/l oUtl 4 j <i 1 n_) (_gjJ! 1 11 U olla 

( _ ;r a VI SjjuilLI j^c 3jI jlxII 4l>.j-o IjijjLalu 
(jiLc ^jJI Incas (LSLj^l) <. . < A ^jJ -SliIs 

» ^ ♦ ' ♦ « "t tf* *• tt * (J-ul— £JJ 1 1 4 A 5j) mi ft 11^ AjJI » 

1 'I 1 ,,,< LI ,JSi Aztecs (dJ_L3\Vl) La! .5_i»JlS-a 5JL! .,. _ 

, ^.A;^ ^1 ,. |^| I ^ a Maya (Ul 1 iPI-i") 
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>* ^LjUIj KiVI j liiujVl .a&lill ^^iJI 

(_pLc i_gj-JI j ir^ull (j- 0 >**ti->*>-T 'LSj-'jO^' J ^ O"'! <JJ 'J l*^- 1 ' 

(j^Laii i n a I L^r"-*^ * j ' WjJJ' Lr 2 Mycenaens (qjj 'j ' "U) 

i 4_l-]_o_L>J I j u La i "j II LSLjj_al j^yfl ^ i sc i aJI ^lj_&^Mj JbL«Jkl m" i nbj 
SbJiigJI iaLflill OJLA jIjT jLb i-LJI a uJI ^J>ai 3 n« uJI JuJLfllll (jrit.tj 

j 1 ir^Vl tjK i nil lj^i-1 o i i~n (j-lJI <— i^->JI ^ 1 * ^ Lj^i'j 

UsLLaJi w « * (^-lSLjjjsVI Jij-LgJI 3iL2j (jLa £-aj .4jJI a Mill LSLjj_aV 

_}J_*JI 4_3j-*_aj 4_uIjloJI ^oj-ujJI Uaj t mm 1 1 *, 1 Sill cL>.jt ' * ' 
i ^-i J j idLuj^Mj ISLiMJ SjjJLlII '"'I Cj ' l -» t U Ijjij-a i5jJL*AJI ^JJ-al 
J-ua-aJI I j_4 (jjjJUj . LjU.1 J-jI_l2J JLLdl jIjlC^I allajj jj lall 5JLI ^1 
4_<SLjj_aVl p-ufcLULi (_^=L>- j»UlAl £-a i4_jS_jj.aVl 4jJL^JI d_aL2ilJ Jjsl£L!l i_£J-tl 
(j_alilJI J i All 1 jj/)£Ljj . l£Lj^M JjLjjs J_t£. Liajlj ip-iajjjJIj ^JUii! 4-JI a ui\\ 

^ <U ja^jj-^LiLA jo^a j-j^SLi (3*cl jjjlLI j&^-a^a (jl^ (jj jJI LjU.1 (JjL2J 

. 4-ujjjVI SjLSJI 



JL-JI cH> <J ***** I A^nAJI 

LSLjj_alj SjLjsijJ.1 oLVaJlj IjLi^ LJLa. (j a i .1" (^lll o>LJI (j^-" 
SjuJlC d jl CjLc ^_aj?e-a ^Jl ^j^aHIj I ^ojI^j t^o-^jl a 1 0 i _ ;r a (^ojllx-A t^yla 1 ojJl 
JLu^s Cr^* Cj Lc j_a_>JL I £JL& ^* * OjL^^ d Al", ^ CjLftJ ^ K"m 

^aJj . 4 j i"iLU 4jLcjj 4^.ljjJI ( _ ;r 3 p j 1 aju La^ a 1 n^flj CjLjl^pJI 

tjl i^i-»JI (ji jj-a (0-C.j-II (jr^- I j-*) .(jLjj/VI I (jl (_yJJ -i^J^-J JjVll (jSLj 

tjl 1 11 't^l Jj-^-J J-J^ ilLIjj tiJLLik j j U " j a uJI ^J>o' 

Sljf j^so T C^i\S (jJlII «_J>LSL!1 2U,„I^. jjLUaJI Oul£j .(L^ 

,Cj^L?t£, (jjJ ^-i>^ tjl-J^Lj j^>-^Lj La_AJL>. I J-t-^J mi JL>. jj-a cLc j ' 1 a a 
JiJa ,j_a Jljlj La-J-3 dJi^jl (<_<_jj|j jJI) v2j^ljtj(JI (j! ^1 SjLi^l jJL>JJ 
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Lai . sLlLl2J| t_ij|j_>J!j ' j ■ all ^x-l *L#>. j_o ,j-uSLjj_a^M Jlj-L^J! SLo- C^jL^ 

Lulls 

t> j I j I -»o Jj S[ d rt ( jjjLlII (J' (1)-° * JLij d *^ Jail 4^9jL>JI j^^JiJIj 

l^ja-b j«J (o-^jLa (j-oj • Sj U li ILi (^^aiJI (_g jbjui I ^jL^ ny^iy^l 
<jL£ . jIjlcVI jl 3 j o U II SlsjjlII oljjJalll Jji^ jjlc ^jj-u 

i jljLc^L) jl Sjj^>J,l CjLiI i .it 1 1 a j J a a ja^jjj (j^J («-! <j^L! i JjlII ja^jl£_aLi 
(_pjjL>JI 4-2jj_Lij j? I a>l a ■"■ VI JJLkJI ^1 ■ ^aVI 1 cGjjJa p^jjJ (jSij pjj 

.(j^aJI 




I j ic ^jjlj 4-JLaJI t_!j|j^r»JI (^yi CjljLjoVI « LSJ sL>.jjjiil jjl _J->JI OjL^j 

>ljij (jr-Lc 3 ij<a diljLiLi «Uc j i <j jjL^ ■ p j a (jjj-!l jjl«JI jIj^I Sjlc ji 
j in ft! cjLIujj ^jlc tjl^j • d * 1 3 11 ^jjl^. j I j^L-oJI j I j < ^^tl <J^>. 
.t_!^_j_>JI ^j^Js t_jjl_>J,l 5JI i .m (jJI j j I j » U I s « j L^JLusj cjLiijjJI «jLfli 

.(_Jjl>.VI sLaJjj/^/lj aI J i ullj (jjil jjs^l cTyj-j (jr^ ^ ' '"J' J a CjLJujjJI Oul£j 



S9 



mm 



in nil 





u \c Ojibway (^-j^-lj^-j!) 3 I j La^=_& ^jj- , n~'q 4_ulUI 3JLj/jJI La! 

(jj i ii i ht'ij (jjjJI ^jjLJLLI (^jl) (jr*J .Sioux ((j^jj i n) JjLJlJ j<lji=-a 

.((SjjLl^JI cLajjJaJI)) i JLo~j 







) 


n 







>JI JlLo Jutil j^jj>.t »l j Mil ^j^-ojii 



^1 JL^-**i i nl 4_Lo I j o Lu Li^ 4 JmJI ijr 3 3j_iJL>. JpljJa p ^ o l<~ t^J-ll ^-Aj) ^U^-t-aj 
4^t_uJ ^jjl"r i n t I ^-il^J i(^Jjl_Lll J^**" i n c (JLjjljj-uIj i nJ^JI * i J-^ u _$ 
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iBlack-foot cj^a tiJ^Li 3JLuja JiLo ^jl'lj jl SJLuja oul^j . jiisj jo-aIlc 

jqJ 4jI JLu . JUtil Sj-jjLt-iD 1 ^ J ci^* Lh* ^-^J-* 3l.it (J <i ***i i uj 

. L^jLJu Lo jl CiLu^aaJI jl J->JLi JLkJI jjLajj 4-lUx. d^?-*-" _W 

(^jjljJ! j-iL^sl jjlc) 20 (jis- ^gT-lt Lij^Lo ^-"'j^-tt iSjfi < 11 a • -JJulII 
. * . ^ t 1 U^jU-ij 1 0 j a j * * cl)^ L*j>a - Lj_ao^>-j 

S_iili>J.I Jj_L>JI oLa^L«J! j oLULiiill 0 j-a> ^ ^pJI 4jjjj>JI 

LUajl J-i i<_ i i n->-'^ ^ i a i a sej 1 1 CjLI i n-»JI JLa^s V ^Jl2j ^1 ^ a uuSI 1 1 

. I j « j i 4-aUajJI ^jl«J! ( _ ;r a 

1 aljelll Ij^J I Lgu? Ljl£ Jj h_.ui^j .SJutiJ 3rilV(U ajUedJ (jrUxJuSjJI 

^ I ^ i<L«Ji (j-^J (0-1 4j| (jJI (j-<_iSLjj_a^M Jij i^jll Jjjuij! 1 alielll <_u 1 n JyJJ 

joJLc (Jj-j L«^j w al afi II j_JLli! 3_LaLbj Aj^J tmtl <_aVT ^jlo 
jjjilll Aju^jLl^'^\ Sjil! (jLa iMalinowski ( _ 3 SL^iajjjJLa SjaLalll Lj^.^J^j^jiuV! 

^_j_a_LI J-iJLj^ Sj-jHaj 3j_)JL>. L^ta ' a ** * j^paj-aj cLuiL^tlal 4al_aj jj-a jJ^Ilj 
JjLaj . 3 Jlj JU>. cLoJ_) L^lAsej p^tl ^Lo*! Jl-laj L^jl i4_ajL-uJ1 

u oUII JoLiiillj 4ajjtl! ( _ ;r a j-aj I i n a (j-o SjLc £ Lj-«L=tIa^l 4_aL2iJ! 

CjVL>J! a j_fl> (j_a ^ja_>JI jljjj (jSLoJ.! (j-aa : (J 'C 1 ii'^j-LlILo Jl£.I 



^-jj i ii II (J-SJLil (JL£. ull J-j-o - 3jjJL>JI CjLjL2jJI JJu^JI I Ju& JlcLjijj 
i I j«j i a. . (cjLsLlUI <j-u JjLulI 4^jjLa JajLj/j (^-^j) 'J ** ' - ^ 1 a 3 

q\ (^1 LSLjj_oI ( _ ;r ^ Sjjil jlua J-i^- C^jI^ ij-ujuJI CjI jjj_a p ta » " \l 

. ( _^ia_j_JI LgL oj 

jj-^j-H JJL)""* (_>"^i^ Cr^ (jrtJJ^-^ll (^Gl_A ^1 Jl^-**i i ill ^jlSLolj 
43jj<-a jjt (^liJI i_sLSij£VIj . j<uj-2jJI ^ j J a a (^1 i_£J> j-tl (JjjjJaJI O"^ Jj^' 
Cj Lc j_«_>JL I CjL^j^s. 4_<j/IjJ_i LajjJLr»«j 4-L*jjlaJI (j^j-ll CjIjL>.j q\ 

.0jJhjl\ j o ^tlj i^J| 4_i-aLit_ij tj i ii II ^Ijj>.^1j 4_j_o^j?e_lII 

3.5-^1 'i nnW c-i-LteTJ 4£j^tU «L>.L>J1 - (^jj-i ^J-iLl I L * a ^l J ni-^J1 cjLkL>Jj 

t LiJL^J ^ ' ^**' * j^t-i ^ JudUJIj - 4_u_u_L>J1 CjI J-LallXl i^j-Lll jt a La-Lai I ijr II 

£j^>.jJ1j i L^_Lo J «>*<*t CjI Jl>.^j l^lc 4juo1 ♦**( t "Vij 4JLi.3 jJl CjL_uLlSJ1 

i« I J?J?'>- » j-><-i I (j-o 4_ul JLill 4-JI q Mill l£Ljj_al 

j^j-a ( j_a_Ldj djglr 4JLj_t-£u <LiJLuJaJl Cjjl ^tll 4jjjjJI 4_jt_j_LLaJI i_Lajj-i I Jl_o*j 
LSLjj-ai t^j— 1 . ^ j I i all ' rt Cj^I p i nil J i Till jj-* C^^J (IhO^^ 
I c Lsjijjla ^^J-II O^-^ .4_lLsj(JI oJLA Jii Sj^Ljjs O I La^9J (_fj-<-u 4-JLuSJI 
i_3jjijJ jl I j" j i i j»Lj^I <jlJ (jj^ ri" 1 1 3JjLajs dJLut (jSij pj (jSLI i3jL>.j 4j| 
IjjLa 3ljj^ ^Ij^l JLC I jj** Sj^-lj SJLa. IjLC Li^lS i( JLxj l_<^Uj 

L^jljjijo (jSLflJ ^LjVI (ji ,jSLj pis -p^j o ifsl^ 4sz-£i-> J^s-lj «LlJu 

4_j t J I iCjIj i i ii tl j JJ J ui 1 1 J j^uLj/VI Jilo j-j^I SjjLlkjs dil JLs-j 

i^gj" i j (jL^ ^j-jJLs .(JjLSjJIj cjLcL^JI (JiLo j < i^ii ds|jL>.j I j . .. ~» 

^Jl Jj^iS ,jjs ^^jJI J^Ja tji ,j-a J-iVj . L^Lji-4J (j-^-yj (j " " '" ' ^ ^X)-^ 1 

I JUt ( _ ;r 3 jjjlj-^' <_>"'t!^' ^J^fjL»-o (j^J j<sJ (j^-l • ^Jj-*- 0 (j^ J^**^ 



fl2 



^* ' dul^ ijJLiill (J-iJ ( n i ^ r L^,J . p_lla_Li]1 Cjl jU-wtl ( _^JaJLJ jLittjV jj-^j-LI 

(J LdJJ tlXl Cjl I ( iiLlU ^Jj>.^ i. i ifrOll ^ LeajJI (J Q***' ' "" Lc^_AJ>Jt 1 

I i-SJ-so C^jL£ pji n^j^s-Vl J_«_i I Lag Jju f'^^L' j»jl*XI -SJjlILs 

- (Jlu^ mJjj>.^/! CjLcjjujJJ (ji-njj . I q-v ir-ull (jjjj o' c^i 

d-j_Laj_J! CjljHil! CjjI£j . (. ufujJI qm^JlX^ ^^j^' r«l*3 - (_p3jJLtl IjL^J 

* ( _ ? _Ju I r J-jJj a I Laj <jJI_L& ,jSLj pla :4jjLa-4 4-2jj_L=lj Jijlj J^Ja^/l 

is.lL>. (jx. ^^L£U 3 1 m~ i .ill 3j La * I CjjL^j . ( _ ;r <j/KjjV! ii"tl (_£j-<-u 

1 500 ^Lc J^Lmijj . Lij>2j .s^LlU Juu j M.r 
>lj^>-l o^' I jjk** S^L^a (^Ic 3jj^L!j_ijsJ Manco Capac (tiJLiL^ j£!jLa) 

ISLj^/l 4_jjjia !j_j_al Oul^J . l^iljlSLuj ^ Ij iVitl j Jj^u 

j ) S3 2 S La I " jjjjV! J I j-v ^Lci Cuzco I j~ -i i a I c (j-a p£L>o 

<Jj-a ^j^jJLo 4_s1jJLi 1 I , ,. 
LaLlaj Ijyj-SLlLjl p J jl '*» i3_jjj£_a 3JlI ^1 l£Lj^M jl flj^l (j-a p-C.J-11 Cr^_3 
a ta . ..Ij j Cj^La- i ii tl JaAseJ OtjL^j .«LjJLc 4jJI_ti Ij Sjlj^^Jj 

^ j i mi^w d * La S * ji L^xcaji u A^^-LtS^A A a lj se ^ ^1^1 CjI j (JLo^ jj-a («3 ) 2 c B 

( _ ;T i^.J : (j-ajJ! (j-a SjHi j I mi" tVI J-<-ulj J jj*stl (jl^J . CjLal i ii a I J LM J Lajj 

j_^LlII Q>2J! ^ Sj^j^ai ^ Bangala (VLSljLJI) jjLj-^ Jlill Jjj i n 

t_)Lj^5 ((CjIj-JuJI t_iLj^ » • ^Lj^ Jl ^'j-^ p 3 b a jJ S JLac ^jJiiiLj j uic 

JLj_>JLi jl uu (jl^ i«LxjjLaJ! (j-L^aJI ( _ ;r a !j jj^s (jjjiJ! «i 'I u i"i (^jO)) 



tjjl q t*i i n_l jlJJJ (jl^ Or* 3 " '£^9 1 ^tl Cr^j) " ^iJ^La 4jjJ 

j-*X\j ^^Ljj-^JIj ^L«_cJlj j *C II (^1 j I mm (jlS^s .cjLjI^jjJI (jjs (j - *-*- 0 
cjIx. ^aszjz j jJ^ejlJIj * i^L>J1 j-^j * j^L>J1 cjIj-SjJIj ^jlj-jiiJI dul^ Li^ 

(.4L^ii-La 

(Jl m~ i ill d J^J^ LaLx-i Lk-UsIj (j^J (<si^ iCjIjLJuVI aJJt (j-a ja£.jJI 

<GI il :jn«t l&VI JSLa 

jL^>- (jL^ j-t-L\J1 (jl JL^J-U cLuil/ ij_aj . LgJ Ltyaluju 1 42jj-La ^^1^- JLaI j-tToJ 
1 1 > a * a 1 t-s ^ \ |jL_i_ll (JJLa . 4_Li_u_uJ CjLlLjX. ^3 aJLjej-i-til Lc-ij 

,^>. cJiLo «uLj Jj-SJ1 (2>£L4j^ (j^jJLI) Camoyos (((j^^jj-aL^i) t ^ T £.ju i a 

^SJI 

_}j-*_uJ ^Jja- i nil 1 JLA (Jlua ^J-^-^ g J ' ^ ^ ^L^I! J^La-LI £yz LJL^- 1 

JL>.| £j_Li «Ljjjl_i_a t J-4-S-b i«\_L>.j-j aj ^ i ^>*J tj-^^ *L-4->^L9 fiLulj-iLj A i 
Lo-j-3 4-jjl i ii "a CjL^L^s (jt^ ^ L^^^i ^ j ^ 'J J J- 1 ^" d 

^^jJI ( _ ;r A S J (it tl LcLjj 3jLa£. (j ii »b J-(*J 4j>-^jJ JLS JLjJjlj . L^JLu 

(^LjJI j»J-J-tl (J! J-Ia j_ujiLu/J i^JjjJaJI (jj^Lj^/ I JlC.j . (jlla I? ^ jdl 
J-i^sLjj/)) i4jljIjJI S J iit tl ^1 j j i"i_t J-(*J L^-t^ i« [jjt (j^-tj • 'LlLj (_gjdlj 
iJ3 _3 (jJJa-iLjj/j t t j-ti jl i ntlj jj-u-aL^JI (^_o^_jJI ijr 3 LlA ijr SjLj_o . ^"'t^J ^-jL^j 
Sj_«I/l_«JI 5i I aaJI 'f^Jd ^^-^ • ^-jl '■" tl (»J-J-!t ^-^1 Lj^A5^ 

j^cLj/ (_£ j-!t j M.r (^jUJI j^^jJI (jjSLu-u I JL* (jV ditjj - (^J LaLtL (_gj i'-^^ 

JL>.| ,j_a OjjUs.! L^jj LgjJI) LSLlVI .t Mil i^JJjJI a Haiti qmVj-u] 



t5j ui£ (Lajj.^*, ' uill 

jl_^>. £l U» , * 4jj^Ia Ij-i-a^ I ijr 5 a I ta III (jL£ iJLLtl j j i n (^jJLcj 

JljLa Lg-La JSLI J-aj (JJ l"' "*_' (jK i nil (jL^ lLLI j j j i "j"ilj '• <— a^SLa ^ni n-»«j 

. 10,000 ,5,000 , 1000 ,500 , 100 ,50 , lO:^*^^. j_ajU -o*" 

5-j j> < null iTjbljUj)M 4ikla JSLI ZLuK ...II olgl Laa-VI C*il£j 

.^oa-iSLlI 4_Laj_o1^j sLLb^ojus-a L$j>.LL>u (jy^-JI 
. g. i >i jX I (jlf Ljjjjj ^-^^ ^ "I ISjVI J n" i ill i(_pslj^.^l OJLA j^La-sJ 
(_j-9j . j_L^>JI (jyl^- 4-CjLa 4jt i ii^ J-Aj '. Ij li ir-i (j 1 i ajJ j n'Ctl «j»L9ji» Cj-iL^j 
i i ^j'.V.H d I i ii a (jl ^J^/l (jaSu jJlS iSj^lLI JLjJI CjI j JJJ^H CjLcjjjj*-a 
5JjJLj>J,l Joj_lJ>JI C^jL£_3 . 4_!j_Ltl <Li-l3 (jJI i>Lia ij j mi" jt£ 

U.J . IjlSLaj iCjLj_a L&j_j-C (_£ji.|j ""'Ij uic lij^'j '«JL>.T» (Jj-»JI 
(Jix-i (jl j jj'Ctl jj^> <Loj (jL^3 ' JJt.II i— 3aJtll JL>JI ( _ ;r A (Jjl_La (jji^i. Cj-iL^ 
^^ic 0 K II £j-4^>J>l 9- Ua-C I (>SL«II ,j-a j . I 00 , 000 j j^i^tl (j-u ^ I 

d-LgA JuSj . jjjsVI o Jufc (jjs J^Lj »^jU" . .. i V) J i -« * * a (Jj^- (_5-l^ JJJ^H 
(.(Jji-! <j£Lal j n< II Jl pi'i i ,il <LlAj£ <j£. <-3j-«J La ^1 Ijl i" i nl Ijuk 
i jj^>JI lIiU i c Jm'n n~ OuL^ (jl ^iVl (jl a u 3jJ J-J 4jjJaj 4-o3 

(jLSLa .j^-i-jJI LCjVI i_j-<S/ jU^I jllc ij»LjVl ojut ^ JL>JI 

' "'N 7" ' " a .4_o_Llis_a (jljjl_i »l [ i"iVI (j_a d A I ", ^- 1 1 CjLcjja->J,l ^1 jLij 
^1 tilt S-^Lk) ^L-bjJI CjVLil3.Vlj ^LliVlj lCr UsljVl jjLaj n_jl j-UJI 
5_jj-SLj_u_jlJ I CjLajU tLl d aLliX I j^_aVI ^ujj>.j i(4jj-*IuJ (^^Lual L^-t^ ^JLflJ 
(j-aj .^J^j^^ 4_a_t-aL»JI (^y^ ^j_jSL1I ^yXc- Ja^JeJ 4 J_^J-a 4lui jjji^. iCuli( 

^L-ojjj (j"m*kJI Ji3 1 1 1 j SLtiitlll (JlLa i^JjjJI a tAj jl_»^ tj^- 1 tl)' (J-a^->»-l1 
JiLa l_tia_lt jj * " 2 I i(^j-all ^L_ujj (JlLa (jjj 0 jl^^l (j^Jj)J 1 n Uj i Cj Lc^_aj>Jl I 
, tj A >, t jji_aj^iJI (j<-aJLi>-" 1 nil JJLC (jj^J (jl (j-a J-J^J .«l_ala (^yS)) S-iLtl iJJLA 

. IjL*. Ij^ ALtalll I JUk 
^^jlij^JI (jji^. OJL>^ ^-a Jl^iUxj (j_ijJI (j-t-i 4aLi^I eJJb Lu W"m Li_i£j 
(jl Jj ii < 1,1 j-J-C (j_a JJLjj J-ai il. il^ j-^-Ia (j-C «Lui/VI Jiijtj 5jjjSJi,I 
frLa-Lc (jl JLxj ,<La_jj-IaJI i>J_^_i Cj^I se i n II i_La_o_>J (J a ♦" i nl ^a_i-j£L11 (j3^-i 
»d jj| i"." , » ^ ^> , ^.^ tl *j * lj_u^ (jjj^JU (JA-i^LaiiJI (j-\j>.jJJLlj Lo^^oJ^pjVI 
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(j^jJ I J 11 <~r^ <Alj£ . (Sj^j^jVI j SiLJVI J-i^si (jl^ I j-Aj) Sj^l jJI 

£-JjLi Slj^ill (jjs Lsjcjs. j-j^I cr^' iVedas «(Jj,Ijl_<-3» 4jljj^/| 3_ujJ_JI 

. 2 j j A ,^,11 Sj^l jJI ' a « i aj SjLjSJI |f jLjj£.VI (jl . Sj^l jJI ,j-a iTi iCjIj_« 

j_jjI_2jJI (_J jjj . j^usL>JLLi jG j jj^tl J_2x. Cj-s\^j ijjij JL>JIj ol j ■ a --tl 
^-jj-Sj ( _ ;r 3 cLjiLj-oJI (jjjLuiJI jl (jjjLLnJI ^jja- i uj J-fljJI C^jI^ i4-lo^I£3I 
£_j_Lal ^j-^* I p U**t t I ' a |l jjjjjI JlLI ijr 5 o i uj ^j_jSLJI (jl^J • J-^"«_j (Jj^la 

I^U-^j jJillla i<GL>.jijJ ^jlJjLlII £jij-J! ^^Jilo <ul <UI 




j-j-ajtJ j<u!j (Jl i aj| (jj-oIajJll (jl^J . I^>- (^i^-* 3 s *- 1 Cr^~ (J^W^ 

p ^ * rt IJ o ( nt ^ j a < nj 5l * i nl ^q-^-qI JL^-"1 < hLj dJJ!iJ i^^jjj^Ja lj-j_al ^L>.jl 

jjjjja)) aj) o i <t\ t_g jJI) ^j^Ja Ij^aV I (JjjJaJI (jj » ta 5j l^jl^chasqui . ..Li/) 

(2 .j a ulJI J_jL_ujJI Ltiajij) ^j_jSLII (j^l a l^jl^j i^Jjvlj.^ (jr^ ("tj " ^ utJI 

lJ j$ (Lijj_lj 1230 jlujj ^pJ!) j^jj^ (.^1 Quito q-a J-Sj 
(}L<-o 750 Jijljj (_ylI0 Titaca L£LLu 3j_pcj ^1 j^jj^ (j-oj Lj T 3 . n-^ 

j^lj_o (JjjJaJI ^^i^-J .(j 1 -*- 0 pjt^ '*' OJ- 5 f 1 -^ ''- JL| * (*^J SJi^iij 
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J_£J) - 3^ ;»JL^ 15 ,000 ^1 10,000 ^ jCU3 oLcli3jl 

cjI_ljj_«jJ! !j^>.l (jl julj SJfi Sjls cj!jL>oLi (jj3j->J,! ISLj^l .sLL>.! alia 

JL>J! iij<pt-J! C^JLu JLai . tfj^j Li-i jJl=cj ISLi^M ^jjSLI ( 11 Jj-ulaJ 

.j^j-JLJI ga * 1 (jj-^J 3^3-3^ C?~^ ^Jl alaVlj _jl 1 gill (j- 43 -i^-*- 1 4_iJt_UajJ1 

JLjj>JI . jjj'CII 3^L*-a jj-a Jaiaitj L^Li^Li 4-lLsjiJ! aJJb Oul^J 

^>.LUs^/! (Jix-i jJL«J! (jiul£j id 0 ir^L«JI ^ya <Qj(jJJk! cjLjajJaJ! Jj.*!! J-4-1 

<Lj T j-uSLU 4 j 1 n.nj-11 Sj-lU i4-ul j i<iLjjJI (_^>-l J-^^ 1 c3 ' ' ".ftj 

(_J_l3 (j-o 4-al JLa-" 1 nl ^s-Jj Q>J uiC (jjjLui^/l ! j) (_gj ua 1 1 laJill ^JLa-" 1 nl 

CjLiI 1 n-»J1 iZjuLuMj jcJilJI (Jl q***<< nl ^Ltaj (_)^t_a dxl>. 4_jJ,Lc « j cll>.j-4-i)) JJjlI! 
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I JL>. Sjj tali I ! Cj !j Lia^J ! (j^o I J-LC (j I jcJ 

dim 4000 (J-i3 r U , jjjj.jJ! 3.i^>.j_a c^jI^ 

jLjVI ' uiullll gjl o c t ' i d£ j £j_uLlJI (jjJLJI 
t-jji: JUji }Lus I 50 Jjtj (jit^ •lilliA ^J^- cj-^' 

>l j-^j^iJI JLaj ^ ii>^ 'e^J"^" 
i_sVT 2 t j j -> « '"-^A ^IlII 4_a-iJuLll j-a^au-u 5j I Lga3> 

£ JJt> CrU Ml jL3j . ^ f I ntl 

(( J-LJJ )) liUI! S^j^sLc) Akkad « l^ia i>> ,j-a 
(jLi J-2j-*j (jyJ-II) Ur «Jjl»J (La J^s- (_j-JI wJJ^ ' 

t_o^Mj (jj_il_2_II JlJsj . (. 3 (j-Jj ui « tlj 

i4_*_ojL^X1 ^^j-ualj^/l ^3 * )^ * mi Sjlc 4jr 5 ^jLjj-a^j-oJI 

(_£j_ajj_aJ! ^LtaJjl ((JjIs Jju (_£j_uj/ Li£) Q^-lLiLJIj 

La_a ^ jl^ J^£l < _^_JL LJI sLajJa ,2^C. 'LSjJtj Laj 

(j^-jj-aj i ii II I j_aj_a ^1 Jl-K-J sLuj/ 4000 3_ilj^ (_Ll3 
d 2 la ' W O-ll^J . ffl j**' 1 j^iilj-^al ^3 ^_AJ^oJ>*J lj)jj^,J 
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« i"i II £_a SjLajUl Cj^i .jJ^LJl!! p a (jjj o i n"?_ij dhO^*"' Cr'i (* ''"'L? ' 
JiLa ""'I c I * i aJlj <^>$-U U^*.' v — 'J-^-^j' '(Jl*^ o-^^ 3 ! p J ' ""' l£>**^ 
. laa. a_JLc CjLj^**i i n a I ^jjt^" ^-i-ij i^j^LatXI (jjjJsaj ^L>J1j jL^t_dJ1 i tit 



< 

10 


TTT 

+ l+i+i 

* 


10 


< T 

+ 10 + 1 

, -46 871 




2 

13x60 


0x60 


21 x60° 



^gj^gj Mill j ftj^ali [jj-ll^ j|l i ill 

p j * cjL>.L>. 3 j j u -^-3 4000 j 2000 (^Lc (j^-J L° SjHill 

p3 4^ Ju i ii a Si jLl 4^ejjJtlll (jlJaJ! (j,!^- tjj jjSLj I J-i^J • JLC^/lj CjLaiSLII (j-a 
»^ ta " pJLaJLi a • ui 3j| jt^ , ..? 3! jVl aJJt C^jI£j . i— ijcj ^1 ^1 

J'C i~i" c^jLSLs .djIjLiV! (jjs J-jLa j^*-> cj-^ ^-y^ 
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JSLuy l_a^ n^rtJaJI ^^Ic- 3jl jJa ' "N 1 j-jJ"i i ii U <_SjiaJI (^i^. JaJLUaJLi Sjjjlj 

<j-° ^fj'j SjL>JI 4jL^1I! jj^s^j (g Ijl itl) (j^aLj jJaa ■ * • > 

L - r Li 4-lISLII 2_j1 aU , ,,VI LLaJLccaJ ajl2lumj& lL^>. £_a ^v^sL) ^la^ ( a 1 ^ *J ,^j-\_LiJI 

JLSLi/L SjJJ j-LLall IjjLa ja^jLa idilj (j-a Vjbj . J ^ 

ijLutjjIj ^jVl j»L?V! jj-V ^° £jLH 2jj^L\J ! Lul! I ijjut (Jl m" 1 11L1 

. (2_jajSLU Cjl-Sj-iU £_a^a->Jt ^Lc i aaAseJ i-dLui Sjjs-Qil CjIjUAJI 

LoUsji JiLaj c^jL^ ^^LaVl S^ILo VLCi! ^La iCjUJSLI! ^ L&j 

(J-^ J- 1 * 3 j' ^j-" 1 L)' L5' '(JjLi-aJJ ^Ltaj J n ■»"! i iij • £ L^^=- a 

<-a>j<j Jljj Lai iLijL*. ^UsjVt a juk I i»i>ij lilj .«CUjS (jic Jjlj jjjJ! 

(^j-ij" i ii II al la III) (_gJJ-«JI aLtall |j . (_£j_aa_»_aJ I i n-»JI q£. Jjlill 

tijUJSLij . 60 ^VuH\ (jlSj i IOj I .Ura ^LaJaj tiJLlA jK . Ijl>. I taj ■ ■■ ■ 

Cil Lp i ii j-jSu 3Jj_LU ^lajlS CLu\£ jl i imII ^1 (j^-a-fJ' (J-° SaljJill JlJulS (_£jj>.| 
iJLlil J j j i ii If j . (_gj Mittl ^Ual!l JL>J! La£ CjIj miT ,j-a Vjj 

(1x5) (j-utJ 3 1 5 SjLlkJI (jLi Lij^isj (^jjSulJI i^jjJ!) (iujijJI LLaLtaj (jla 
jl i .nil (jja JLSjjVI jJ «CUj^ jjljo jaij J£ SJjJUa : ( 1 00 x 3) + ( I Ox I ) + 

(jla (Jlj-ajjJI jjjtltl ^ Lai . (jl JLcVl jii^S) jrt-«JI (j-IJ (jl Jl£:V| JJ^O 

•.(j-uij 3,1,5 jjjlII 

181 -L^i :(60 x 3) + (I x I) + _5_ 
2 " 6 

. j_Uslj |jjj,l (jSL! i«Lu^C j»L9jl ^1 a i ii a CjLa^Lc «(. 

,_^aj^iitla ^JLc Neugebauer jjLCu Cjj j<" i nl ( _pJI 
3 I i^iLaJI (ji i . iLuLi^jJ! 3 ,^->lt jJjLJI (j-ajJI SjJJjlII 2 ^ lajVl 
Jj^iAJI JJLaJIi 2 U j ^ ; 1 1 2 I i^iLaJI Lai '.(Ja-^UI JJijlII ,2^c. 3-Ij-i-a J ■ a aj 
30 ,45 '. 3 La^ 'L?J 1 "^^ ^ " 1 "^J •i-Utl ,j-a LaJI p m2JI (jlj 




1 20 60 x 60 60 
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ij-SJLiI a\ tkj Jjl j^jJI i(j;j-^j_*_uJI Place-system JjLUI a I Ioj 

i . (^gj,tTu-tJ 1 4^-cu-£ ^ptjuaJ 1 d_<j_ox3 ' <a aj 1 ^ La 2 *t 1 (J 3^-1 

1 1 j a ■ a V LLoLta-i q\ 1 1 1 a j-ia I I j)La .« I • j J i at )) 

( _ ? _L«_j J_a> S3 jlr 4jLo jl <. .lr j uic ji i3jL>.lj 3 1 1 f I j-d> J-ai :3_<JLill 

.S3 j U 11 <j-a 3jUI ^ Ijls-Ij jl 3 j It- ^ Ac, 
. (3jI ijj i n'C tl i_sjlxj) 3al , ^. -.tl fr g |*C i"iU (jjs jij*J! LuSLa-i 
3 1 1f (jl jj^tj (j' Lli^t-ps i^iiio i«.l jjJI a I « ta 1 j a j j i a> 11 (jLi pU't L£ I j>La 
100 ,jSLI t<_<lc 10 0 A<" V jJia t 3 UaJ |jl Lo! 3 a j ■ a 2 1 1 Sjo-Ij 
3_jj_ij_£ 1. 1 lr 6 j ■ ■■ ' 1 S a 3 jl j ; tl . Ij^ 5>j^ ^ 

. cGjjL>. Jj^LcJ J-^' £ ^! Jl ^ L$j"' ui I JL3 LuLj jjLJI ^^icl 4Jajj_<I/ (Sj j » i a 

jj_a JJLC ^Ij-'i (_p-o . d i ii jtl Cj I o ^ 1 1 i> JLA JlLa ( _ ;r 3 (^r^ 5 * lP'J^ 1 q " 

. I JLlSjj j_i^M CjLI i n-»JI (JLs- (_y£ Jljcjs J-^ (Jj j j ' aaJI <■ i lr 

ijj^JI j-La cJ-ajJLuil (^lll ^jjs-Vl joiaJjl (^ic 3j 'LiLa dilj) IjLc 

<— il i < ..I 3_<u .j»Lc (_;j-ijLa Jj^ a UaJLl I j^-ul J^^' (jlr 

L^_ul5j '. place - Value (3_LjLSHI 3_«_l2JI) a j j a ^ L^Jj' • J|jA*.lt | j^J SjljjI 

£^U_u JJ 

(jlji 60 (jjiL<j/Vl (ji 4_S_ii>. Ij_o.|j ' ' t— A a Sj uu I Ij JU>.lji! (jLjJiJLc o'j-°J 

. ( j_u_uLal1j LUajt rt ***( i nl 

J)l JLC^/I JiLo LgJiLo (60) sLvajij ^Ir jj . n'C II Clu^ 'lij-* - * ^J-^J 

Lajlj) (O^flJ (j-^ ^! 'JJ ' -5>=-J L? JL ' ^*3^ f-Sj-' (j^r! l*^ 3 'Ij^-Aj .3jJ)L«JI 

, Stevin of Bruges ^j" i -) JjIs ^ 4jj uiaII jj_cuSLJ1 Cjj^JLiI 
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<JL3 (jjj ojj (1)-* "i 1 1 p_*_ul^s ciulSLs . i n'C 11 JlcI^Is iLd * 

j_l!LS_i jj^I J-al 60 (JjjLj/^U q\ f_y£ ^ \ -r'~ (_gj uit\\ fk Uai] Ll SjjLiLa (60 

& 60 J » a . (_gj_Ju_«_I! a I la L!l ^^-a 3j_Ju_c (jjjLu/^/I J—oIj-c (j_a 
w ;.w, 5^.1*11^^5,2, I JJ^I JjLLo 30, 20, 15, 12, 10,6,5,4,3,2, I 
oj j i ^ SJajj I j j-jj>j (jl cjL<j/LLallj o'jj^'j jj i.n^tl (jl ! jut 
JSLilLi w La «j tiJilLa . Lu . ..'t jjijlII 4ijl^ 3jj£LiU . uSLlI j Lp . ..II Ja -i 111 

,0'.8,34 ,1028 ,1 12000 :^i> j-xxJIj .0;20 

d ^h->- j^, p * ^3 Jl>.Ij jjjjLj^ (J_lLaI1j JsaLoiJI ^j-^u (jSLjJJ (J"°J 
CjI JijLj 3 LjJ^L i. . mi^JI <j-a 2 »Ua ju>.Li till jj . (3_ujjl)I j»l Jiie^-uLi) 

. (jlu^M 3/10 j cjLiul 5 j ^LoJlSj 



J " 260 360 36 3 



3,487 =^-= _L_ + -A. + -4r + 3 : ,Llo! 
^ 260 1000 100 10 



t ^>£ J ? uiJ-ll (jj-<i}1 4jj^3^ i ii 1 1 4jj^is lj-a_a^/ 1 (j^_jl_ll_J1 ^Lo*l ij^>- 

i ii II 4iiILi Lfelg Ijl . aJ-tb t <— -1 1 i ii -»JI (<si^.J jj^lj-^JIj 'LiSLiill 
p gl!a| 3_jj_ajjjJ| j| jLcVlj 3_jLlS!l! pjj'yj . ^j^sLiJI ja^jljl_Q£.V La£j L*j^j^ 
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1_£JlJI J_lj>.jJI JLjJLjc-jJ! jl jJljjj . CjLliIsLjjJIj ^jJLkJI (j-a ( _ ;r 3 ^jjjil 
<GjL>.j CjjI^j . LjjJs 20 Jlj-Ia ■ La ■ ujVI (jjj-^M (^yi LjjL<-u (JJa (_g jJ! (jjijjLaJJ 3 

(5 , ^.".ji ^gi 1 |_uj_2j CjLoIjj>- 10) Shekel «Jjal uJI» ^^Jt 3 j . .iL-uVI 

Cj!jUs.jJI oj_a> ojl^j .talent c^-JLj j mina LLlx LLjL£ (jLjjLs-jJIj 

j-jjSLj 4_lLiLjJI SjLxjJ! (j^. CjLajl«_a ' " i a uu^l I . uiLull *L*_ujj 

3-J-LjJaJI liV^II olio liJLiflij . Sjj^ajmtl SjUejJI ^ I a ifuj£l 

(jlSLoVLi (j^J ' " u aj Lg-La Ij^j^ \ o i (jLi I n Ir ujVI '^^Li cJljLa 

^a^-aj j| cLjSlla CjIjIjjS I ^j" ^ ) (jr*-^ 7^ jJVl (j_« ^J-^- jl^-a-a 

^LiJjt^Ll Sjliil cjlal uu^VI jl>. I ^La ^ Jl j ^sLjj II j la ill 4^>.j <j-°J 
j_u^ jjijlI «(Jj! » I n" i J (j^-iLil-iJ' (jl j-d> ^IjJ^/l 0 j-fl> (j^. cjLiiu 

i4 J JJ'^'^J £ ^*rh 1 J-^' JJ^-^'j JJ ' aSJIj S-a-uLaJlj t_jj_UaJ! '.CjUIj^j.'^M £y» 

Jj3 ^lil! (-flJVl (jJI Jjjij 3JT i n« Jijjj idilj ^1 i aj^f j iJj!jLj>J! (^Jl jJiill 
(jjjj! JLa Jl alaa 3 J i .'jjdl jjlsjJ! ^^3 SjijjvjII 3^SLJLi i La a3 •>-" ^^-flij i -^^W^' 

i_ilj^>JI jLS 3^1 ■■■II jjlc J 1 "-^ o^j-^' lt^ J>^ll ^i>-^ 
J^iJI icilitiilJj juu...I82 = (lx2) + (3x60)(jti50...-3,2 

L^jl Sj_ZuLla 4jla (Ja->JI (jiajLjj) 3Jl mXI oJLfli JjiiaJI <L>-I <j^>-J 

l^jG_l_u_o J-Aj .((J2_>J1 gL>.l nifll) (Jj^>* C ^-4HJIJ 3JLj_u^ 

.(las. jjfcj 196) 214 j (Ijia. j^i-^ jjkj 169) 213 182 ^1 jryu>a 
(j^j jljj_Lc.j .14,13 ol_«_LUa \l jU" , „ ^ Ji>J| Qj£j (jl J^ilsJ,! ! jJ 

. 13 x 14 = 182 j! <_i j-UaJ! Jjj^ 

(_gjLjiJ (13+ 14) (jlajJtJIj (JjJaJI ^jjsjc^j . ^jt ir-i t_)!jj>JI ( _ ;r i>.5 



5fl 



13 L> ^j-»J\ _} 14 Jj La 'I 5JT i .1 U ^jIj-*- oi-^ IjlSLaj . I J^l ^iti^ 27 

. 182 4a.LJilj 

i, * 1 1 ^ * V j-t-^mi (jl (j-^i^Li jj>.Ij 4jr L)Li jlujJj (j-o Jjj-dJI ^jl 

(jljjjlj ^ j ~i j idJJi (j- 0 ^J-J i4j|j i SjijjlLJ 3j_&L»JI CjLiI 1 .it-II Jj!jL>. 

i_3j_>JLi (JjJal! Ljj-oj I jl '.^Lill j^e-LJI (jlr I <i it Li! .5 Lull j . (<ji-2l *j s t " 

I82 = WxL (i) 2Lbmt 

27 = w+l (ii) aj^mi 

tiili j-i^j . (i) L J^a W - 27 j^^j ^LlI^UIl (jLjLt J^eij 

(j-uljLJ! 4j»JL»j3J 2 j 1 uj I gla. L ^1 4-j-cu-lILi 4-l*-ujj 3JjL«ji J-><-i 

Lfljij^s. ^ JLa- "1 1 11 j V ((^Ljoj! » «Lil . ! JUj^so J^lj ■ La ■ iul 3Jl mXI (JjlgJ 

Ij-ifcJ .CjI h 1*C T L_i 4_j-Lo_«JI Jj ir-iLalLi j j£ n" t Li LJ a i uj 4-cSLIj i(J-ufcL*-«JLJ 
aX! I 4_ij^>.^M (j^aje-aj JjIjlj>J! ^1 3j>jj<JL] ^ I -r*n (_gjJI) t_sjL-u^/l 

jo-jJs I r SJVjJJ ^ijj^sijjjj Jl m" 1 nl jLj! 1 .ill t_)jl 1 .i^l l_Uaj£. 

tiujLsJI alLalll jj* Ijutj) cj}LaL*_«U c,b,a j L*jL*jI LlJLc ^^ll! cjVj4>J.I 
(jL^ (jliLJI oLe i(I59I j»Lc Francois Viete 0/3 lj 1 sLajJs (_£jJI 

. 2 .} J_*JI J^j-a 3 jji£ (i £jj^3»j (Jj^j^Jll fibt ^jj^Lc «£_LUa» Cj JLtcILi 

(jL^j i« l_Uaj_c »j ((VjJa)) tjl j g 1 nl LjL^ La-^-il '*» ' Q^J j "*• " *-£JLu& (jL^ Ijlj 
iJ_i_ikLaji tllLufc (jL< I jl I 1 11 U 

jj^-J CjI j i*r-*Ljj_]l ,_3_ljjJI JoLojjVI (_yLc JL&Lii/ ^jJt • ~ 1 1 -» I La ■ a 1 1 oJLAj 

.4_lLijlII (JjI 1 nUj ' "'Ijj LaJLlI 
4_ljlj_ij_jJ I j 4aIajJI CjVjLuil qjSjju QjjJjLlII CjLlUsLjjJI »l <i If (jL^ 
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JaL«j| (jJ! Vjl j-^j-i ciul^j . 4-l-l-l<SjJ1 cjVjLuilj 4jjL;U^iJI jjjl>J!j 

1^1.^11 jL>.ji . 14,30 i=r u'lll c*jl£a .g-yJll 0-° UI,X io-^L 

: t __ i _3 LHj 1 ^Ir 1 tlaj ^Ir I j * j La-j • <GL3 iftLuLjJ^J 

. 14,30 * 1 . X H 4J_a jj! Jju ^^-JJ ij- 

. (870— t_yi - : t tllSLj ^jcj^) 

■> j <il"ill Jij-kj lillj Jju . 4' 1 11 tl 4jjLl«J.I (j^s SjU>.!j C^jI^ 

S-ljUlII 4jj-jJlI! (>o oV^UI! ,jjs Ja -1 'tl ! jut JjJ oLiJjtlll ^Jl 

2 

«£_Lua 4_La L>.j)jJa_« £_lj-U » 4 _ ? JI IjLA ' d ' «a ! 
-1- £-a 870 (jiajtj -i- 4jJ! LaLUajs j-Lis 4-La I ^ La " J-JJ-U» JJiJ(J! ol 

29 -L ju*^ 870 _!_ (jjs JaV 4-jt.u j^JI jjju>J! Jj^ ^1 

29-^- JJjlI! (J-ojLi jj* 4_Lo La-jjJajj < >>tl jj| LjJl>.j JL3 Ij-^JJ 

((^j^jLaJI » p U**m ^jj^-La . 4_jjt_ujIlJ! CjV^LjlLI jj-* ' ^ ^ * ' L^Jl o «J < "1 

V! LljJLc: 
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870 — ^y2> - i^y2> 



:4jjUII <_^jJaJ ^Jt-uj^J! jj^J! J^jl 

870^L = 2 (-|-"^) 



2 2°^ 



: jj»Lja 31 jl 1 nil « juk (^SjJa (jJJ -i- 
30 — (j^s : t_ilj_>J! 



gLj-il 1 u >JI <3_j_}J_3lJ! Cj^ iuli n**<U £_a (J_aLOJ1 jj-* LtJaj] (J^o-lLjLlJI jjSLa-i 
jljLcVl j<u-u! 1 La 3. ^ j I c (jJLLai La-i Lai a"i it I (jjJ^-J !j_iL£j ■ d j 1 njil^jlj 
Lj-La (j-JjJ-C (^jjujji £jjiJ*-a jIjlC^/I 4_u^lii CjLcjjaJca cr^J '^JJJ'* ^"'J^^ 
p-jUs I"ia ^>LUsl J!i_<lJ jljLcVI (_p-aj . cJLU! JJLkJ! £JJ-a (_gjl 1 uJ 

1 11 a ^IjieiiJ Lbji QajljLJ! & IU~,„I j^j .(jjLvJ! J-iaAll jiajl) SjjIjJI 
jJLSLtlotj ^j-^J1 ^jJI ! j 1 i^> ^oj La^ i«Lc^_usl <J1 ^aJal (j-* cdlLa 



If (tic ^UIiw^aJI 

JJL>«j C^jL£ (^H-M (J-l3 (j-a p la u i^aAJI (jl Qaoi-iLxI! (j-lij (jL£ 

aLiSU dUij 3_^SLILi LUa-La 4__bjJ! jJil » illl SjiLs^ <^£1U j! ^a inpl 
1 "* ^ CjjSjJ! ( _ ;r 3 (3->JI 4J^>U 4jeoae LaJI ujjila II J 
UJJJ i-aX I Ljl-3. (jH-II i_iJtlitj I *j j 3. 1 j (j^' 4 'n»ll Ci^*C i"iaj 

(j^ (Mj-^U' O' Cr^ J-^*-y jtjuol_jJI • (j^lP' J l '*'rtH J-^- 1 ') 

(j^Lj pJ ij-jjjl j^-l ( _ ;r 3 JL^J! ^^yJt Lt La^ii-J . Sjjj^. jLia_al L*j_aJtJ 

piL^- I b 
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(j_u_L?eJLl aj^j-uj Lil jj La^_La JSLJ t«CjL<i_uj»j « j_<_uj-i£ . (j-o» i(jLul (j L^JI I g-ia 
Jj^I ^l_2_tl J i uu q\£ t>\-A.\ ' i a3 (jLa ttUlila.ll 3jjiLI Ijia-ij ■ (_gj uuJI 
£^uj_JI (jl i a-ia (jj- 5 SJjJLtstll jL$jVI i aLfl-Ja Cjj-u JL3j ij^-UaljVI £gj <j-ujJj 
J-«-«JI (Jj- 3 ->rh^ C^i l— ^ J^J ' O^J . 4-«_iSL>JI 3jl J^l J i a flj 

pSLxjJIj CjLLsLiiill aJJt j j u 1 1 ( _ ;r 3 i n_nj JJ^V p-ij-2jJI j»La J^3j 

jlj-Iai Ci-ta-C Ij . Jj-i^a-aJI JLjJLajJ JjLu/jJI jyll j I jlal Cjj_aj . L$j 

S-aLUalj . Lajj 30 jl 29 Qj^j (jl (j^-x-i l$ i < 2 II j$ ."ill 4jljjVI ji^I 

, 4j i no Mill 4 f i nil £_a I a-*- i n)a ^ a < t^JI p «j all! Jaj*. j $ J^ ijr I! (j-\_ajJ ^*jj 
. (jl j illj JjUI Vjla (_gjl i (j^s-) (^yJtjUjJ! Jl jG^VLi 3 i i nil 0 jut CjI jGjI jjsj 

Jjla Ljj_«^ Ij ^ i~i 12 (^Jl ^ 1 1 ■■ S a Lojj 365 (jjs sLilJ^i d i i nil (jLa ij^i La^j 
1 p 'J ** "' ^ 1^-* Jj j ^ .' (j-uUI ^LjaVj -^LjI 5 L^jJ! I al ■ a a Lajj 30 LgJLa J£ 

.jnq Mill 4_JI 4 ((__pLaLiu) £_Lt-a (jjs 4jLi p^_a ^Lcl (_£j^>« 
LjjJa Litilj (^_lLiLJI I liilall plr ^1 J u i ..U p <j*~tl j_u_ujj jj 

Ci i ni>j jJaj ,5_jjj_«J! cjLjLljJ! J_aL*lJI ^^a 3jjjl>- c-JLj/I jLsoV 

p aI ? i( _JlftXI Jj j i " (jr^J . i— aj uiSH I (j-a j'-? 0 ! j[>^ (j -0 f* i " I i-l-Ag 

i aXI J^>-l ^Jl jj i I La^ii-J ■ jj i liSUI (j-a ^J^l LiSLaJ 60 (_gJJL«J! p gxaL ul 

jjL^ . ii^jjLj>JI j i ii < II (^.a (^jJjJI p\>J! - (jVI dj<i m't iJa ■■■■tl 
JJ_«J! (jl^ S-lLLJI jj i n^ll (j i(Iju>.Ij ^gjl i in (jl^ limplicit « I ji .i Cod 
(^jLjijj I j i n i'r> j»L2l! (jl^ 3JL>J! aJJt (j-aj •' ■ ■■ ill ^L2ji (»j2j ^'tP'^' 
5j_L^a 4_uj**i i n tl jj i n'vtl C-tjL^) .4jt-uaj_4-i 3l_Lajt_a ^CUj-ta dul^J .60 JJUtU La 
(jjJLlt ^"-v. l£LLoJI pic ^ J «1 1 nj (jK (j-LiLJ! al lal!l (jl 4jvjjJ Ijl>- 

. ((jjjji.1 jLi^ »l ilr j (jjijJLc.)j (jJL^) (_Lta (j-a j ifug (jjt^LiJI 
Jl j-U (jj-JLLJI L^j j»La (_ylll »l o i ..II 5-Sj^jJI j 3 ,„ll Sl-uIjjJI (j| 
(_j_Lc Sj)M-cj -> -)-2JLa p_Lc (_5-Lc cjLa^Lc LaLjLu (_ya (_gjjo (j-iJLmJI diLLa 
(_ya jL^illj Jji!l JjJ^ J^^ * ' ^* " tuLiI ' Ij ji-i p-^-iLa i5-jjI n i nil jjj^sjJI 
(j_a La>LL_ilj 

p j~ S! a dj'CI'^ JjljL>- Ijj^sol p^iLa i4jL^jl>.j 4jLic.j j i all ^jiLaJ p-flijLi^3jl 
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CjUs^LjlJI L-fll uill£| ^jjl ^qlaj - p Ua a <_. uL>. Jal uJJl lo^J ^L^j 

d • ^ . t-slt Jjul jJLi <Llc aIc JS'" SjT^l J-*- 1 0^3 ,d J* J JaJI j-^l J-^*-^ tlA- 1 

3jl^>.^_a cL^JVI ^j-a <Lc ^-<u?e-a j^paljU^L) J q UI1 4JLjJL>J1 ^\ 1 jl u < ul 

q\ Qji LSojU I^jI^ jJi^ t^l Lga l^tl (j-* IjLA Jila ^ :tJ S^taie^ 

J^jjj 3_a^Lc J£ tjj I -r i nj lj_iL£ dJJjJ . L^cjLuj jj-iJ! tfj-A (>u 2-LjIjJI 
<Lj1 OjLH ' J- 1 ^ tiiJj (J^j-*^3 • L^J 4j*_uj vijJLso (jl (jSLx-i tj^^ j.' 

L oJ_*Io *S**( I n <Lu_u]l (jLs i4_U_aJ1 (j-* (Jjl (jr^ ^-^L^ »1 0 i nil C_uL^ l!}l» 

^ ■ ■ qj) i ii 4 i i ii II iJ^L^JI 'L^Li-^ CjjI^ I jl Lol ' < gjic 

t_!jjLll j uig (jji^LjJI Cm i nt I 3j_AjJI fllj. I I jl » i Jj-m 

i -» " , ,, a ^ J ^ ^ (*^}' Sj_a »l n i nil LojLc. (-;r S-iJ 

.(iijj^l oil i tjl ' aa rt 

ijr Jt^ . _i>A_i_Ll Jj^ 1800 ^Lc ^jtj ^jjl (Jj udl £yA ^l^lf ^^k: 4jjjI1 

dJIU >A ^ . u mjJI L^JL^j er^l O-^J (j""^' 4_aLc ^1 j_a 

i3_i^l_»_a L^-J AJ S-J ^jt Li.LtTu.g-j ^^y-UJI 5_j j-SLt-u-t-J 1 Cj LjJLjjlI Lj 4Tu-lL [^.j 

^ j o . njJI ^jj^ uiAJLl Cj 1 t 1 j fjja (jl^J « 4£Lim 41jIjlJ1 «L>.1jj i _pJl Ol JLjJL^IlJLjj 

LiuLia CjJLajl 4^jJl_o j_lC <Lo.1_Lo CjLlLoj iijjL>. jl i"i a CjL^jiitA 3jVj 

(jj_i£LJ_flJI jjls- jl^j .i_alj^>JI S*lj^ j£i_il Ijl uujI ^j-ujI 



59 



. 3_ijl_4_*_uJl 4_i_SJi «L>. L_u_a (J-* ulC 

J ua-^il jiajl) LoL^j decan ^jLjLSLjju jj ' ^ U J-*^ L*^J '4-L«L£^ S^jI j ijr 3 

. g. Lq-uJ 1 j-j-C L^JIjj-Ls (J-J-3 d<-3j-J1 ^j-^* * c_t£l ^SLJlj > ^ 2 1 1 g -j-u-^-tToJ 1 

IjLAj i Lo J-^L-l I^LlTuJ j_J £}-\_*»0 ^J-J (jy^ f*J""^* A^^J (J^J 

jj i Jl^Jjo jj^j Jjn" '"U JJ-fO 4-jjl o i .ill ^1jl>*}U CjL^IjJ^VI £ j_A Jila 

cl^JLj cjI jlj>.^/1 lULujI ^1 1^1 u i nl j^l ui itlj '**■ ^ * '-^ 
_ibf) (j^_lLiJ1 «dl (Shamash jji-aLi) jm ifLlI «UI (Sin (jrj-*-u) ^ i 
Cj^I^^ . 2UjV1 tjLa laSL^j . (Ishtar jLj nir) Sj^jJl c-^j^ j! (Adad 
jjj^Jjj Jjj^lJIj JLCjJIj dJ_A^/1j CjVL^JIj j i all t_ £j i oa-j jnp uJl i u$ 

j-i mTLi (jj-utj J-ol^ ^Uiaj ijr ll 4_lLLJ1 4_u5J*_LI1 i_Lij1j->J1 j-j^lallj i^jjj^ 3jUu 
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i»l j mi^M jj_a oULa dulj jJLl 
(jjJLal! (cj! rij Cj^Ljcjj/ j-^- I (jl <j-° '(j-Ij^' 

(j^jijLLl ( _ ;r lil! jl i .I U) jj-y-s cjjLijfl jjjLJI 

(1803 ^Lc 4jj i^U cOLia. ^ 

tfLsoLi U (Jj! (jl Jj^l (J-La-aJI 1_Lj Ij 

i4.j_j-c.j_!! cjL«_41>J.! ^Js Lxjj tally marks l"i!l 

iCjLi! 3J-><-!l (j-o 1 j 1 1 n i 3j_lj_> _•! Jlc I (jjjjij 4jJLi dUjj 
J "1 a ^1 mJ t lj 3 i <j <t l (j_j_j (jl J^tL^J.! (j-aj 

i_aVT 5 j 4 jjA_i La Jj^ I j 

djlr Jju (^jJI _}Jul!1 j i3jL>. ^ji^. J£ j*L\>Vl 

La QjJU.tlLuj t^K J^u-LTij-a VjUj .oLUI 1 C^J^^^ UMA* 
. d 1 or V^?^ (j^L* ^j-ilu CjLJ^ ^gaj (^j-Il c-uL?tJ {j^Ldi J^i 
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. jl^-c j_jjLjj 4_lSLLU cj!j!j_2J!j t_j^_>Jl^ ii!jL>.^/! ^ juu (jjjjG jj* 

Q^ilj^ CjljLaol (j a ' (j^ iJ^LmVl I J-A (jV dlJ c I 1 aa I 

^Ij^Vl JUji1<j/^L) ^j^UI ,jja JlScI Sjiijlr jj^gJl SjL&J! OuL^ Uj 

1 3 1 ' aj 1 1 4jLjSLII (jjs 1 La 1 *' Jl m" i nl (jlr ^1 1 nil! JuiS i4jjL«JI 

. 3jJ ^J-L^JI 3Ja J*i 1 11 a sLu^iS el La 1 uljjjojJu 3JjIL>J,l 4_>LjSL!! qjs 

2_iLj£ hieratic (3_jj_l^J!) S_iLlSLII ^1 SjLjSJI g^JJI ! jut ^Jlc j I kjj 
42 4jrn.^itt ^ 5LLuji 3U»"miU ^La/Vl 3J1-J-H cjljLiV' J J^^' 
I j j 1 r LjJLc l^jLCa .3_l^SLII jjx. i M-.y. 2 ^ . U <" ij ill (jL^ 

j-*_u]l 4jLo t CjLi^_4-1 r< g^ilj 1 j * I tl)^J • ^ Ijl^ CjLo JL>. I ^jt Jjlj IjlJJ^* 

LUajl cjjL^ ( _ 3 jJI jliL«J,I p j 1 1 <* j^lj^ c^jL^j t 2 j t iiL>J,I j (LjjLjj'C , ,itl) 

^jjt^A-^tjj rtljVI ^^LaV JjL_oj ^j^jjSL) I ^jL^ C1a-l>. i4_La^SL>. t ul£La Jj-i L^-^JJ 

4_lJj^/I CjLiI i ii -»JI ^jj^a-j Ij_iL^ ^s-^-il (J-«j-><J.I . <LlcjjijJI iIj^Lse-a-oJ! 

^ ^ -> " , j ^_aL3ji (j^jJJLl l^o-lLSLs i4_j_a^£L>J1 ^jjl Mill JiLa ^j^* J 

4_Lo ^jj . ^. 1 i 1 ^jL^ ^ jjl ^Jij-aJI 3jJ (1)-* C?^" ' " "*^l p j"^l (j-* 

6-° j4j (j^J 'lS-^j^' 3jJ 6-° * j j* 1 ^ 6-° l£ j 3jJ 6-° dry^Lil 
Rhind (j-bj) 2_j^j_i oLiL>J.I elx.it> (0_aIj ,l^Ij_LVI 3 g l"i U j_L>JI 
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6»ajA£JI jjnx> 



i^jjj j_at ji) n o -w) 4 tj i nl £c_*_ul_j i I 858 ^L^- J " (jr^ . i w ' * 

(_gjl i n"i I I CjIjLJuI (jji<j>.| J n"i i uj j<sJ CjjSjJI dJJj ijl i njtl ^1 

I JL>.lj I.5J-C j i .i'C 11 c-*IlSLj (jlSLa 2 -i i "Stt t_jj_UaJI j I ^-jJaJI jl £_«_>JI 
jj i II » o i n"j) . Ja j i ii ill (jjJ CjLaLLU (_^SLj (jl^ jl (5 ^IS-a) 4_LaJlj ^ ^!^■ 
LLaL-li 

JjLjlII j i,i< (^ic: SJVjJLI 3Ja2Jj JLutl^VI I jutj (—1- j i ,i<ll 5 ^Jjlj 

JLiia ^Jal^JI ^jj-^J - i ilj-iiJIj abtlaJI «laj_A < n'CII 

j-a_>JI aj • tj-^-*- ^-L)^ 1 o? - ^ o " °~** iffi 1 " a Cy 6 ^ J ^-*-l^ 

. cLil uj a <J-t-al (-) 3j-t-a LjlL I d o ui-flll SjLjIo^ ' J J ' ^*t1 JjjjLiIj 

5_I I mil 4 <j iU ( _ ;r i^. I i 1 (JjJ jljLc^/l (j-o 3-CjjiJ*-a tlaJajej (j^J 
J <i » " i n" LtljL>.l C^jI^ CjIjLjjiJI (j-a «Qjj/J ' aj^aJ Liiaji dJLutj .(J^JI JUa 
jLaj^ SjLcLS JjJJ (_^ujjj>.| ^La iJl5J.I Jj j i ii i_y^-j . JIJj^JI ^j-taJ 
•.^bJI ^till ^Ir ((_gj - 1 1 1 , ,i-kJ| ^Ir 3 j i iiL-ul SjLcLS ^^-Aj) 

d n i „^La «S,j^<ii«JI lilj jjt, Lo» llL! JjS I il '.^j^a j . ..^ jL*jI 

. ^1 i t cQj_o ijr ll ^ o i 
( _ ;r Aj iCjLlUsLjjJI ^tJjLj 4aj|jj(H Cjl_Lajjl jiJI j»JLSl ^JLs.1 tfJ-A (jl 
jii^ -»J1 ' d ' aa * (_£jL_oj n o -»J1 ^jl (J^^-i (j 'i (j' Sj-t-aLtXI 4jlLII_i 

(j^o *j-^>- £ Lj-II LaLiia-a Ii ui c ^jl i n_i 4j| i(jjiAi»JI jjjiJjj/ 4jJI I al i ea a 
(j-ujLi i^->^fl j uiSUI j»Lio t—ij-ual : (Jj-2-i 4_Lajjlji*JI oJJt 2 c I j i a 1 j . ^j^J^J 

^ ^ L j e-Li-(J1 ^_*3j>.Ij d**i i n i ^Lj-ilii ijr L-a^l j-*_u£LJ1 ^LS-a i ) J- t ^ 3 ^ ^ 4«L?c_u_lII c_(Ii^lj 

:c_(IlSL) 3j-t-al_JtXI j^_ajJ1 ^Jl o ♦**( i uLij . 

15 " 30 " 30 10 ~ 5 X 3 
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till ijjjsjJ! (j_o ^Lj^Jo iSj ' -* U <— -> I i n-»JI pl^. jJ^S (j-o ' taj. JL3j 

J aujt ; o ^ ! JLAj ijJjl—LjjJLI ^Uiaj -S^>«J ^JjlIj ^a_L^aAJ SjLjIuI iJJ JI gji ^"aV 

1 4 Jlc! ^JLlI (j-* L-«l-4-i 4_tiJlljt_a «Lc ^-<u?e-a lJJJJ LtaXl ^1 mill ^ajuuuA Jj3j 

lJJ £j ' U ^j^-ul j <<*>LjjJ1 Lgj p < tij| (^^-H Cj!j-lU ^JL>.I Oul^J . 

jj-°J a*" ' "I "rO^J (jlj ! j-tb . 4j-jt i^i IjljLcl JIUj (jylll liJij cr^lj 

4_j^_!i_U t. i < n i T1 ^jj-Aj icLLtJI tjj ' a ^ ' ' ^ 0 ***' ' " ? OJL>^ (Jl^ 3 oU") 

Oul^ JLai i n'C T Li I «JJ L^^Sj ' I »t->a (J^j-uI i a 1 1 i n-»JI jai^. JL2J 
^3-^3 (^r^O ^Jj-^ ^Jj ui£ i i_iIl_LA J^- 1 t ^ "( <i ^ . Ljj^ i £yz 

i^uj S" ) Qj^Sj I^jjSLj p^jl intermediate (numbers) 3Jajj/jli! 

ic\_ajJLj_a i_i-jJL<j/I <— -i 1 i ii -»JI joi^. (jj»JjjG ( _ ;r 3 2jj LaJLI i_4-JLj/V! C^jI^ 
(j^Ja^Lal jjt ^^^.jJ! OJLA ( _ ;r 3 Llocj>.j . 3jj>.Qi! sLujjj^/l j-uLtiLi sLi^>L>.j 
^5 ' a 1 1 (3^" J-^S * LJLLs j'^" ^5 CjI j 1 1 n ta * w < ea q I ^ jJI 
p jtl jig] ^j^j_ujJ_i p-^i" 'cr^ 1 * ^ ' ^ J-Jl ^Ji]! » 

i _ ? _Lc ^1 d j 1 1 d jl i n a » )L»Jt ^J'C mi ! JJt p ^ ' "JJ 
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ft.ni \nll jjnx> 

. Uj-w . ( _ ; ^<J! *Lui/V! £-a (_LaL*jJ! !j! jis! UJ 56 .' 1 'ULj.laJ! OJ^JJ 

tjl mi" t^l jj-* (j^-^-^j ^-1 *^ 1 .«<Cjjl>. cjLll^Ljjd LajI r<r Li fiLuLL^jj-ill 

JLj_aJjU l i ( uLlU jj-uJLi i-Lujj-U ^J- J L r e T jl a a » ijr ll 4_j_ui_uj 3jaj-aj Jiojlj tiJJ!ij 

^JLc. jJaiaj ( _ ;r 3 (_£ J-2-J! al IaJLlI 4_uut I (jSLI . 4_u JL«_a 4laX. CfZJ La ^< L&i 
jjjLilj j^jJI cLicjLS . 4iILJJ (-;r ij-i ; J V j_ai (jj i n'stl cLi^sLi-j) <— -1 1 i n-»Jl 

jj m£LU 3_jjl_«JI tyujuu^Xl 4j>JL«j3 <_i±j ..tl (jjSLj jls >j 5 * 1 1 iiL^a 

■ i n-»JI ^ol^. (j-o LU fl^ala. La-i£ 4j>jJIj j^jJLi 4jl »" i nVl j\j-l£>°$\ 

IjjL^ (^lll 4LaJaJlj 3jJL«ll iZjUlj^-^La .4jjUJ! SjJLdl iIjLiI i ,i-»JI fjiuui 
L_J tali SJjjJt 0 alaj " jl ;<j <L£J1I j-<-uV| -iljil cljIjLcj. ^ L^jj'sil i ,i_t 

^jLiiLaHj tjlj-ai « (j-u'J ^J-^^L?"?"*! tl)' 4 ^>tJ-^ ^1 tj »"i i nl 

i_dJj_£ . d n se t'r> CjLu^j jLl£.j Oj- 0 li^ J J 0"° *>f^ ^IjLcl ^LnJa! 
3_jjL£jGJI ' _i i a 1 1 1 j (jJ-U ' t-jkV.t SjLajtil CjLI i utII aj^juus dJLut Oul^ 
(jl^ Jui3 . j_i^jL«Jk! j«JL«JI t_iLtcl Ja^ejs oJljLa i J jj i"i"j <L»je-LtaJI 

L-^l uu^ij i^_A^JjLoA i^ ' d * ) La (^_i£jCIj ^Ll^JIj t^jLll i uj. 3^ ^c-AjJJ-La-j 
Q^-La-JU jj-JjJ! ^j-i-u^M ^JLc J7~ ' ""j 4t_£Ljjl_t-aJLl j-ijuij ijr 3 JLlo^VI ^Jj-*_u 
^jJl23 ^"ir I U" t ..Li (jL^ . d ii I" -»J. 1 jojtjjljj J-«-«lI p <3 J (°-&? ^ J .' r 
4cLflJLljt_a ^^oj?ej>.j Mit 4jjl^_*-£5 * ^L»Ja £ya ^jJLLa 

» il i n~w ^^jl£Lal_i tjL^ . ^LlJ ^ ^-i p Sj}'* ^^-^JJ <r ^j-aj 

4jr Lc JL>.J jQ_la^3 ^Jjii^L) 'm***< 1 n a J^jjlJI jj-a ^ fllljJt I ^JjvljJtl ^L^jl ^Jjl 

4_ui^ * )1 i n"v ^a_Ajj J_ia_l ^jL^ . (^jV! cLLajLLuiJ La iJ7 \^. 3j JJ t^ajtJl ^JLa 

^Lu^ ji d V a sLul JLC. CjI j j^iJ! (j-a «Lic.jl ^XLaj 4xj^U! t_!^jj>JI 



65 



. VLjlSj USL»_a Loliaj LfcjLil£.l_i dJjjJl Sjl-iV 4jjjj-l^ 



10 



1,000 



10,000 



100,000 



1,000,000 



ifiLuILa t^-ij-J (j-* (JSLuij« Jaj^jlu 5^ mi ♦ i^Jjj 4j9j^j JL>.1 

,j_o Jlj^Ls (9 , 526 ,863 jJLJIj) 1975 ^.Lc lzIj^j^ 3_b Jl^ o^-"- 




(Jjtij Li£ ^LjSj^l <j-a J£ JjlJ CluLS . j«JUI J <t1 1 iij i_gjJ! alla.111 

(jl . J_«JI Jj^j! jjj JLj j_aj (jlr I ^1 liil j Jl*j JJiljjj i LtJiJij ( _ 3 jJI ^Laj^l 
^iiLa "M-*^ 0- "^ c cr* JJ-^' 3 ^1 <i r , 
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ft.ni \nll jjnx> 



3_Oj_) ^Jl3jj ^ '( i (i \\ L_sVT ij_xjju tJ^J (j-o cj o *" i nl 
4-11 0 I nl t j^_4-l ^O'rlt (Jjju>- « ^JJ" 

^Jj^ls 4 1 1 nl i n (j-^ C U j SL a JtJ^I^JI jjj 1 1& \ <J^Jl>. 

4 \ mj i ii (_^^j>ij Jujj 3_ljj_l (j! jJLaj^) . Lj_Lu^j i Tl 



(J^ j? jjlj-J Ij-jLSj . 3 o i ii <i 1 1 J slj-^-V 

:2 l|g i nL-ul 3j i i.jlI^JI 31 i nl i n"U jj-a 
..,256 ,128 .64 .32 .16 .4 .2 ,1 

. (o tJuJI cjj_<_uL>J1 <J^£ (_^a 3_j^j_a 3^5Li!l (?JlAj) 

. 1 7 jjjlILj 256 i—i^-i aj (j! or*^ .^.11 ^L_aill (jl M^<-« .^'--.j"^'! 

i3lnilin~(U (jJjJ L£j.4-uLii]| aiinlnnU (jjs 16^1 I i 'ny'r,\ I 7 Jk. Jj.i-mU 
4_a_c Ltia_4-i i-d_J]} JUljj 1 4-j^_ il i-Ll 1 4_o_c Ltia_4-i jcj I 4 flg I ' ca -i * 16 ^-—^ LoL^ 
i utI'^ Ijd ,j_o.Vl jjLcJ! (jic 4AcLUaII 3_lL*c. SjLcLi Ij^p-Ij iJj^sLjJI 
J-Jjl 256 4A^.Luaji '^i*-' ^Jal i ujj Lijla i256 JJiaJL 17 <_!j_u3 Jj^jLs. 

Lxjji i3ibjjJ! ^lajVl j»t jieiij/Lij . 256 (^i^Vl jjl«JI ^1 jjLiII Jt*^ 
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I* 256* 

2 512 

4 1024 

8 2048 

16* 4096* 

17 4352 



+256 =+256xl 

5 1 2=256x2 

1024=256x4 

2048=256x8 
+4096=256x16 

(^AJ>JI SjLij I freely (j^lll £-4-^1 *) 



17=1+16 
(Ix256)+(l6x256)=l7x256 
256+4069= 
4352= 

•.^^JjLo Jjjju 13 JJjlILj 226 i_jj_UaJ 

+226=1x226 
452=2x226 
+904=4x226+ 
+1808=8x226+ 
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ft.ni \nll jjnx> 

13=8+4+1 
226x I 3=(226x8)+(226x4)+(226x I ) 
2938=1808+904+226 

(2>£L«JL! (jjs 4j| VI i La Jls. ^1 ijA~tl 4jjJaj Cj!«Ijj>.V! 0JLfl> LJ JJLjjj 
jj-JjjL^ iCjLiL-a^JI aJJb JlLa (jj-^- tj-i^tJ (j-* 1 -^ ' UJJJ ■ ^ 1 1 ^1 i ,i rtl ^j^aSLi (jl 

^ se a i a II j_Iajl) 4_uLuJI sLuj/JLl^JI 4_JLXlil (^i^. (jJjLjjLA IjjL^ jo-^-il i^LS-a 
t-Jj I ( uVI I j_fl>J (4ia^Ll !_gj ir-itl t-jl i ,i-»JI fdc (jJI Ji-Jll (^lll i(43 

j£-£Jl UM Urf t iim nil 

LLLJjl 

jjl > U S'a (ji-uV 2 se a i all Sjijl ^11 CjLiI < n-sJI (jla JLM.I Jj j i .1 (jl^j) 

J-i^sL*. (jl LUajl (j^-jj L<i_il j i4352 (_£jLcuj I7j 256 (jjjjuiJI Jj^sLs. 

.(256 ^jL^j 17 ^ 4352 4 a , ,,q 

^^fl) h_Jjj>.VI CjLlUjlII J-j-cjx. (j-u 

4_jJij— i (j-o (j^Lol SjiX. ( _ ;r j3 'L-'^- 0 UJ^J ■ ^ 1 1 L#J tL>. tjr jJI 5j£LaJ I tfJUkj 

. (232 AjxAjlo1\ jJajl) I i eajl Lg-La Jjri" i uj 4jj JL>JI <■ i j i ul ^>JI (jl Li£ _ J-bj 

I 7 (ji^. 256 i ii?" 4jJjLa^ ^jJ jfi ^->.Lmj JUs- I L)' «;*"■" 1 1 (j-o (j njl^ 

.tiJIi il 4-4^5 t 3 g i ..rill Jjjl>- (j-JI 

17 256 
I 15 TT 
:j-a> Ijl^J tiujL>JI (JjLSJLIj 
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1x17=17 
2x17=34 
4x17=68 
8x17=136 



256=136+68+34+17+1 
256 8 + 4 + 2 +1+ ' 



17 17 

= 15 JL 

17 



U-Sj i jj i il jj^j o' d>^*j I jjt (jl (Jj-S-i (_^jj>.l Sj^j 

i<bj .^11 cjLusjjI^jJLi LlllAII j» lXc q\ SjLi/^l iSjt3j 1 *" > ^ o-*^ jjlx^JI I jla 

(j_a J-tj>- dUj ' JJ mSLLl jojtjjjsj <-S>«3 ^1 LjjLaj^l di! j ^1 LaLUa^s 
JLd-9 ^jVI l Lot . j^j_uSL1I C^ZJ ' a ^' cJ-*^ - *^ ^^^P 1 nlf ' ■* ' tall 

Lai . <Cu J_>JI j^ojJI ^1 o »"( t nLi i n'CH J-oLaLlil ^ a I" se rt c_t-JL_ut I i o Llj 
i flj Lac (^yi SjIjLjJI jjjsjJIj i_ijJLu/^/Li J-j-Sjj q\£ (_g jJI ^Tj ' "* 1 I .' 3 1 

J xj i .i (jicj . JUs-l jJI jj i ii^ jj i n'C II £-J-«^>- Ci t njl i4jjl3| jJI SLpJI 

,j-a / v"jj 4j! JLli ,5Jl mi, ^>L>. m oSLi m! 4Jal mi) /"tSLxj a I _ <jla i/JliXI 

- . 1 80 ^ 7 ' 

jj 111^ J'C i"i w I c ihjj 1 11 'n II 5_iLj^ 1 '"j^ La^LUI . nil 

1 4c ^_<jj?e_a ^J'v mi ^^jic sQjLl^ {J&Q-i {jJJ uiSUI jj-lJLA (jl * JL>.I 

43 t 2 

( _ ;r Lc expression (SjLc) 3 gK LialLi I jLa . — ji — jjt I j^j jl>.I^1I 

1 80 7 

Sjijl _^JI 4jj 1 n'C II 5jjj>-V I (_>^jlj I il n »*i 1 iilj JL>.I jJI jj 1 (j^s <lcjja->J,l aJJt 

.SjLijtJI ijjut Jiii 

—I— J— I— J!La) JL>.| jil jj 1 n*S (jjk jj 1 liSDI J-J-«^>- (j! SJlcLs Jji ^1 

" . . I 

jjjlII j-Aj) 1 La 1 iu I j I m* 1 11 j Cy*ZJ ' "* ^ ^1 1 n ill (jl »l i""i 1 nLi i(l jiSLa-jy 



(^1 J i^i^lJI JjLaj (ji ljr Jt S-oLUI SjLcLaJlj . 1 uSHI ^Ir I ji^>.jJ,I 
fljLcLSJIj I A j j^j ,68 ,4 : Lojj jIjlc.1 L^jLaL2^s cjIjLic 
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j-i_u^ I /2378 ^jl (^^>- ijr 3 <(j-jJlju3)) I /2 j-cuSLILs •. « j^lLop ^L2-U » ^jl J^Lu-uJl 

(J^I (^j_>o ^j! C-tJSEJ LljjLa£. (jl tjJ _A 3j-o*Vlj fiL_u_al_>Jl SjlcLUlj . («j-lj^)> 

54 18 27 
: 2 
296 ITT 24 37~ 

: ^jLjj 2 

498 4L5 332 60 " 47 

^^.a 50 Lga^l (j_a tf l- t y>^ ^ ^H5^' V J .'^ 1 o i <Jii-4-i (jy^Jl < n'Ctl 

. >_>L<£L1I ! JLA ' M j a L^LaJejj i_!j_u/L>Jl ^ La i ■■! oj O jj a a^a-X-a 22 . 295 

. tiluJ_>J! * ll i n-»J1 pl^. ijr ll j^pajjLLl (jl (jj-i l^SU-uiJ ^ ...At 

l^j-^* (jj-^-Il 4_a_jj-LaJI Jl^.1 ^JLlI jj-uSLtj (jl (J_$1L>J,I (j-* JJ-u ^tj-^i 

tj^ U<" i ii U SjusJIj j-iiJ! (j^l LjjLc I jl) Mia _ t_j|j_>JI ^1 J_i^jji]| I ^ A'aj 

2 

83 ~ 60 356 534 890 
890j 534j 60 (^1 a j c j i u-23 jj i ji^ jjj/Ll!! (jjSLj (jl jjV 

83 ^Jl I J£LI in; j-l^Vl p j i nrtitl 4ji«JtJ «LoLS Vjj 2»l^a 

£_a J-aLnlII 'Lj-i^ ^LiiajJ (jl^ i_3Jl^JLs :4ju>J!j «Licj^U w L« all pj i g^llLi 
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Sjij! jJI 3jLl«J! (jLa iJLlU Jj j i u (-j -Lcj • Ji^-lj jl Ltx»a- (jjuj->JI jlcI jjjJI 
cr^J -4-uLai So^LUI <3^>o ^ (— — — ) — o^A 1 L^' 



La i 

(j-« JJLuj . I JL>. LsLtlu lj-«l L^jjjl j_a (Jju>o JlC.I jJiIJ 3 jJLatll 4jtj-JaJI J 

cjLiI i .I -»ai ^--i-q^v o_iLi .(Jjj_>ai jLSLii! ( _ ;r 3 i. Mint! jj* Ijla (jl JjiI^J,! 
. Jl o <"i ( .i^U SJ-aLv JjJL->JI oul£j iLiLu iZjJ^o! jJa 2 ; ».^tl ^IjIjJlJIj 

, JL£.I j^H 1 ^ .U i Luj-*_u pj 4 W^rH^ri-* (JjLi_all 4_i^jvt _iLrt_al (j£s_4_ij 

(jiij (j^-J £j3-^ ^-"^^ liLa . 2 Ul , „tl l j_ a Lc jj ^1 1 .1 ill j-2j3 ojK ((^g jsj-jJI 

.p^jl£L*_uL (Jjlj_>J1 £JL& OijL^ ' < J < a i a a* (Jj^>- (j-uLai 

^jx.jj,l L^SJ-A (jj^-II (J^-^ai sLuj_Us Jj!jl>. jj& L$-J» j-i^jL*_o 4 j i "it *L«jj 
£—4 (JljL>JI ^_yz I ^ o la * a £_L4_i 4JLjJL>JI ^^^js LflJ&J .^v«Lai d 3 ^ < ^ g ^JX. 

4_t$£LJ1 (jl (^j-A ' aJ I jj_*_u£LJI (Jj^>« 3j-;P*^l ^ ta3> ^ I Ij) . t tj|j LgaJI 1 ala j_a 

jjal j_a JLjjL^tjJ Osiris «(,jjijj_Ljj/ji) <j-<_*J)> I 1 "'J J I LU_U_3e.ja IjJ 



jjs-I Jj? »"i I JL&j . I JlSL&j L_ J L_ j ! Jila d li 1" -»J. I jj uiSJl (^Liiajl 5) 

(_£jjkjj _ LujJ <— _> I 1 11 -»ai pix. (^yi i_)Lxs ^JLsi ljr lt J-bj (jl 

(^j—Lljjijj aj j, se H j-jj-o J-Aj . 4_ui_jjLjLai CjLj_uaLjjai (^jJI Lj 1 1 * ) (_^ai * ) 3rJ-*^^ 

(j_a L_£l]j_a cU_oJLi_o (jl JJLuj .(^jLtJI tiluj_>al * )jj_ol_>al Cj L q- iL lJ c_ t-u^ (JlLa 

(j_a (J- 41 ^ fi Ll^ a al (jL^ L«jjj . jj i n'C II (JjJL>. (Jl 0 ♦**( i ul ^_ua jj (j_)jl_4-l 

. I gji^ 3l_j_>JI (jja * 1 lIoV jJl (j_a cliiLatj (jjjl_4-l 

((jj_aVJ J< j it) Cj^Lajj/ (j-^J l£ ^^ £ *-^rHJ -^'j^l L-LtSL<a-> iiiiJj (JjLLaj 
Sj_JuI_la (_,-aj .Borchardt (cjjL^jjj) L^>-jj (^ylll Temple at Illahun 

(J_aL»JI (^JJ-^JI A j^usj>J (4ju>JIj jjiJI (j-o) 3_jjl2jJ| j_lC CjLlSjJLj 

i_2J_^Jj 4_2_ljjJI tfJ_A (jl ■ La ■ ■■ j a (_j-lx. Jj-ill LUSLsjj .(JSLi^JI ( _ ;r 3 

.(JjJijJI ^1 1 eaj| 

p j , (JjLjla (Jj>J (jjglajU sLlLL^j dJaLtuJ 42jjJa ^_ilaJ Li tiJLut 

(j-l i 1 11 II (j_o SjLc (_jJI (j"n->JI ji.LJa ^Llxj pii . 4j>j»JIj jjjjl 

dJJjj i^L>-j 17 (j1_! (_gjl 1 11" ILi I a j Cj 23 r<-J-m " (jSL«JLl (j^s (jl lj A uuSLj 
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ft.ni \nll jjnx> 



Cr^yi ' fl^ i r j-J! liJiij i rrjr j (jle. Jj^cj (_L->- J o' cr^i I j-Aj i^L^al 
i^^jJ! i_dJj (Jjjj mil 4j j-iiej La jjt I JLA (j ugla ig-xLaJLjj) ^1 jiaU i ^j^j 

d 4^tH£ £-^9-* ^-^>«-J ' *. (Jj-a (JjL_u^ (J->^ tj-*^ «" i ii a IjJL^. 

LS-jJa jjIj^s 20 j 20 t;r 3) jjV! (j-JIj j»Lc j»» "itl JiJ 

(jl ScL_jSLiX1 (J i o i n (^yjl JLm_a ^3 (_^_lLjJI (j "J ' " aj «L>.J ( ^ "t *J Sj 1 

L$-il j'^" CjLlUsLjj cLflJju ClcLujI fiLLjlij ^ufcl ^1 Ll9j i u t ! JL& 
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( _ ;r lJI 4j^LjJ! J j LaAl I jj-a J^iaj ijljijj j j Tt\\ SjJ-iiJL] IjLA JqjjjI 

. \l . --tl 3jii£j * jjs_l!!j jIjuJI 

(J_t-aLaJ1 jj-^J-ll (1>^ 4ILu_a d La S L^Jl a***i < u\ £>£L«lj (J^ 

:*LLaiiVI 

->>LlU ,_Uii I875j J>LJi! ,_Uii 1945 jrj-i J^U ^ ^^-^ 
. uJI J>La jjLalb ' jlaj i Lajj 4 1 5 j Lajj 345 (j-u 

iSj-uSLII aJJt (j-a 4j| jjt lLL! j (j^s jOjtVI (jl^J - jJlXJI 

sUSLiil! 4 i i nil (jjs S-i>^ I J-*J 1 "Jd '"'I 'I ■ aj all (j-u sdj^sLU! 

jj^. t i' 'i ^ jJI 6^) >jyJ 365 ,45 1 1 ^jl . n't LjjL (jVI L^Sjjtj 

jLiiT I J j' a J ij~ i .i^ll C^jl^ Cr^' '"'^ ' "j" 1 * I -^-5 (jr^ 2jj i^aJ I 2 Utl 
i a 1 1 j all 1 1 j jjjj j-j-J ^-i 1 o j c ! 1 S 9 . j all 1 ^ljj Lj ^5 d o ^ a 
2 a j a La Cj^LjJUlj silj^J-J J-»J J^LjJLI (_US 45 ^Lc 3_^Laj|jJ| djj^La Ij-j-oMJ 
(^_AjJL1 a\ La III (j-* 3 4_t-o_LLt3 t_^j^>« (j' ^ Ju L ^t^ ' B p *J ^"'^ Ij-Aj , 4 jlr 

((jj< J-Jl^) (^yjt «Qj!La JoLflj Cj^Ij (_U£ L^jlsI j^a i. i i il>. J-g-^u (J^ ^Lj^I (OJ^lI 

2 i n j i^ll 2 La i uljj Jijlj Li^ J^j i Ides ((jjJljI) j Nones (jjjj) j Kalends 
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ft.ni \nll jjnx> 

(jl^ i365 '((Jr"-^' J-^ 1 tPl i.n iU) S^luJ! 2-LuJI j»bVl J>Jl£: (jl 

da 3* ^1 rt (jLcj— (-uj . d J I 11 0 Mill d i I ill! (^Ll^/I I 11^ (jj-i) 4-3C-L3e^egJI 4_a_UlJ1 

* i"i tl p->*J m^jI a 1 u Jj-ulj-a L$j ^ i"i m (jL^ (ji LcagAJI 2_)1 Ju (ji 4_L^SLI1 
1^1 a»**t 1 11I Jl9j . Sothis (jj-o-u^j-o) (JJ^j LtaX I 4 j a i in (jL^ m£jJ1 ^^^ri-^ 
L. 1 1 1 11 tl jjt (O^tll! I (jl (jji ) agjj IjJLc. ja^-il (j,^*- 5>rA^ J' .J 3 "' O" 3 'LlajljJ! 

I la . .. ^j^cjjl j-ii£l j-A j<u5=-Ll! Ijufc (jL^ Ltj ■ (_gj i 1 nil (jLiajjUl ( _ ;r 3 
(jL£ 4jI I jlka-V JLajj . ^Ij^LII J_Jj-o JjlJ-tl (J<j ' " II (j- 0 (j^J J* 1 -^ »l 0 1 nil 

/ I L&jJLS 4_»_Laj »i tJa2 )l J_*_) 4_u_o (J^ (j n a '"ill Jjj^jIu 3j-*jjl_La 

jj'^a ojso-i <3^^l <J>^ i>" a '"'II (jjU-*-" cJ^ 3 (*^^ jj jl^H Ijutj •f'jJ 365 4 

(_gjJI cJsaJI J-^J 1 Lajj ^65 SjLs-lj 3j_a (_Jj-<-u CjJL»jV ((j 1 n a i"ill Oj^Ja) 
(J9£) '^11 J^a_i£,1 JUz£ Ij^SLaj ■ (j ml Mill (Jo^* I j**'^J (JLa^? ( _p3j^/l 4j3> ***( I ill 
tjrt j 1 n a mi (j jjj J la (jru 4-iiajJI 3j_ui!l (j-Aj i(^LJj 365) d j 1 11 a i"itl 4 i 1 nil 

p j -1 i J Sj I (jjjL_ulj£ 4_JjLa_jJI j^jJLjiail 

J_Ja 2400) 3 1 .1 aLjJI Sj_<j/VI jjJ] j-^-jj (jhJI ^j-°>^I ^j^j.^'H (jrt-oj 

. ^cjjLlJI I Jl^j (jljJLaj LjL^ 4_uLijJI » i"i 1 1 jiuajsjj 4_lLuJ! 4 i 1 nil (jl (.S^LlII 
t(j n 0 Mill «UI ^Ijij d ' c - ^ *LuijaL>JI 3j-i_u^/l (J^j-ai (jLi al I 1$ 1 hi (jl^j 
Suiljji. 5Iajlj ojlIc jlIs IjSLjtj .cd^l \jjt 2 ^< (j-a iRa (lj) 

2 I 3j_<j/^/lj 2 " j'Ctl £Jdj| ' dllji^ -(Jt!-^' U^J^J 0 " " "'^ 

. (J^ i I nil (j-a «l_u_o (jj-^ljj CJJL>> (J^J t2-ljl tl lull Cj jl^_>JI (j^_) 

C^jl^ Jiia id i 1 11 II J^j" 1 n a JLjJLr>o ( _ ;r 3 «LuLa_JI » i"i 1 1 jjj (jx. jJjjlajj 
(Jj i^->Laj i-Lal 1 f"i 1 11I (j_a 4-L^SLII (j^£La_i ^£ jj>. I JLi ^ 2-jjl 0 1 nil Cj.il ^j>JI 

L_£ll ^JZ L^_La (J^ ( 2j^Jj (^jjM cLaILo2^ d f I nil dul^ J-il . (j Mill < -J 211 1 1 
. La^j 30 (j^a LUJ^a j "■<- ^JjVI JJ J ui 1 1 i>JLA ^ya ^ ' JJ J ^-O' (1)-* 

jl "J< j J II ^LjI» i.'i j a 1 nj sLj^sLs. LaLjl Cjj uf I ij»Ljl 4 m<v jlj ljl£_Aj 
2j 1 11 a Mill SjjjJI ^ (^LJI ^^jJI J-Jj Lai .«CjVLio->LI 2 ,^ I ^LjVId 

LajL^ILa (jL^ (Laaj 365) ^niq Mill p *j axil (jl ^-LjtJ I JLAj . I 1^ 1 1 |j JLl^jQ (JliiS 
(j n a i"ill J^s- 4iaL^ SjjJ j^aJj ojL^ (jlaj^/l (jV) d j 1 .1 a i"ill SjjjJI 
J^L>.j - 0 i^i S Lj ^Lc j_a p^Lijj q\£ LLiiJI (jlj 365-^- 
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. l_u_ojjij ^j^* (_yj*juil\ (j^3 »!**( ' ijr 3 Lut p *j 3111 

o***n tu 4jj-*j_iI1 4_L_oJ1 . La^j 365 d i i nil ^Ln jjx. t^p* (jj-iJ-U p *j 3j 1 1 

j -i all j -i 311 3 nl'^JLl jl ^JaVl I g i uLm? (jl£j i4jjjjjl jLi£.Vl jtJjLl! 

!jLj>.Ij ,j-<_<ijjt j^e-i '^tjJ ''-d^J '^-i 5c - 1 ^'j- 1 cH^' Sjjj^iJ! (jj£j 

j_L^i Lcl i, i "I ^ i 4_jLa (j-ili!! j>taJI V}L& ^.•■^j (jl e^! g^-"^' 

JjJb (jl (jJI (jLs-^jVLi tijJLjJI j>taJI (j^J • (b^) L^J-^ ^."^J 1 

jl moll ^tj 4j*1j j J}La ^Jl jjjuj 4jLa J-jIj-JI J>kaJI (j-^ Lai • 
^1 SjIjuJI (j_a 4-JLuJ,l ojufcj j o-aJI (j flj seJ (jl (J^till JLs-Ljj 
tiL> 1 "J • ^°Jd ^Oj ^9 (I^V tiL> 1 ""' 'Ji"^ *JJ J (j " ' "" Cr^'j i3jLg_LJI 

3 ; (j<]\ (jl^ Uj . ^jj 29^- 1 2 L* j (_pJI j^^iVl (jjj J£ J^L (jl^ 

i ii *C 11 lj 1 a***i i ii l (jt (jj-i 4^t_pe_i-a .iljlct i"»l i ..j"t 1 ^j^ i , n (jj^j > aa 1 1 

d i i ntl (J-*^. Lxjs i Lajj 30 jj>.^M I j Lojj 29 jj j uJI (j^utj Ijjlc j-is 

lj_Aj I I jlj_3_4_i d j i n (j <"i!1 d i i ntl jj q j ' 1 (_^t i Lo^j 354 o al\ 

I j_A (_j-Lc V-Lh Ji-^J • ^ j "i i ui II d i i ii II ^ jj (j-o j-j^I 
p )j 2!lJI (j^_j ^L^r i ii iVI 3^Lc^/j ^Jj .^Mj p *j all | (j^_j ^La- 1 n ii ^jLc cLcj-i_uj 
OJUt «L>JLjtA (_gjjj_UaJI (j^ (jL^ ijojj^jjl 4^J^?I (jlJJ 4-Lt.ijiaJI SjjjJIj 

dJLutj Lut (((j^Lual » j^j i"i (Ji-^I I jJ . La 4-Zjjiaj 5 'j 2 j 1 1 j ui£ JL>.^/I ^LjVI 
43jjiSLa (_Lo- diljj i." 1 1 n»" i nl J^J 4j>.L>JI CXJ I oJS -i 2JI p I j 2j 1 1 (^ 
. I ta 1 1 Jyj-Laj ii JLs. lLLI j (jt£j (j-Gj_a (j^sLi. j g i"i (jL^ jl i L\Lo~ I 

(^jJLtkJI 1 ' -ij . ^Jl (_^Ji «iljj>.l p_A!iLit3Li LlJu l_4Ji^-aj (jjjj LeaXl j^J-il 
i i_JJaj <ijl jl ' j 3 »~ II w j~ I " (^ p ij^'.ll (jL^j .4cLu/ 24 
^j-uj (jSLo-JJ 4_diHjt_o 4_uu>o cu2,^_aj?e_a 36 Ju-aj ij-a-oJIj (j n o Mill 4^Lual 
pj>o jji g I ^"'^1 Dj^J . ^» 1 1 ^^j?e_lI| jJLlssIj (J_t-£slj JLaJ "-(jyij L<i^ p * j Sj 1 1 I JLA 
JL^J . 4J jj^Ii (Jji Jjlj j»Lj| I 0 Jl ^Ja -1 a-uJI J-J^. *LuLijJI (_gj » i"ill 
CjLcLu/ l _JJL>.'^ 4a^Lc j_luoIj f^^^' tfJ-A (_ ;r 3 pu*-JI 4ij-uj J-^J-o Jj*»- i n" 
(_$jl>.| 4_u5_=»o file j^>*I J 0 -? 0 J-d-^ > *' J '""^ (_^-iL>J1 ^^J-JI (jr^J * ^^LtaJI 
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ft.ni \nll jjnx> 

_j_2j_ui <L3j|j_u/ 3." 11 lS 1 -^' (_gjl H I .ill j»J^>J! _j^M q\£ 4j| (jjiLu/l (ji^. 4_O^L*£ 
(Jlj-La JLLaajj 4_j_«^5c_lI! 4^.jjijJ,! jl (<u*-lJI lj-& (jl^ Ji^J .Sj_iiLjjs (j .i a i"ill 

(^Li JlLai (jl^j ^IjLuJ. UjL^I J>ii- *U 10 JI^La 4-lLAJI »U,„tl Jjn 
3 <i K (j-itj decans, (cjL^ ^ntl) j«-u/l _>uMjj 2" . ..11 a . ..II ^Ijj>-VI ^jut 
»l i in! ! Sj unti l jJaljil ^Ij (<i^-i 

£ys JSLI Sj ,~,tC i Lajj 360 I jSLflij -j»LjV| dJJj J}L>. l<jU uu OuUC (^lll 

^ a j taj CjLjj ui « tl (jj^J (jl J-cj-^J,! (j-oj <-"i i nil CjLjj_u-*JI 

^1 ^Lauj-o »l tj i n II ( _ ;r 3 jJa jjs J^-^ (j^ C 1 ^?-^' i" i n_i (_g jJI (j_ojJI JjJLao 

i «QjIj "Icj-uij tiJj^tjj L^jl^j Jj^sIjJLI jjljj ^^*_JI o-il^ Ltj .^LlII j-^j-tl 

<tcL-u I 2 _jl <3^' I jSLaj . i n" a sQlojJI CjIjU-JI tfJUk Cjj-QcI 

u iZ3\ J>laJI o' I J-* jU^' i-dJj^j -(Jr!^' J>k J^J" 

. 3_cL__, 24 jj* jLg-Jlj JjI! 

^ 5 u)» (_j-.ll »1 a i ii II p J i 2x1 IjLa* L^jI ui a J_t-£5jJLI ' aa 1 1 a U___J I 

(J-J-2 (j_a «^jj_jj| 3j_jIjl) (^l jl i > jJL^J I (j-uSIlaJ I (JxS (j-a «<1jj_«-3 

la *tl I j^J ^-i2Uxt-u jijl^a ^1 I j 1 1 r^i j3 _>uju^iil (jSLI .^^ijliLill _>(_i£CiiII 

jOJjjSJ (jlfi 4j| jJUjj . 4_tjl i n"U CjI JLs.^11 jlSjulj (_>°j-" (_>" Cr 3 I J^*^ 
IjjlfC jl L-aJLl J_t£. CjjII JLnj La 3jHa CjVI ml i .iVI CjLj^ mhII 

.^_^jl__t_C( 4_lL__c1 (jr^ ^iLjj-u_jlII a i nj-l Lo LJl_C 

I J i ea « J (jjiSLb (jlfi ^ iil"-»J,l 4jljj^/I j<ujL2IiII * (jLi jj i au}\ LLajJI (j-oj 
j<U5_Sj Jal i i" i iiV J-Jj' dul^ L^ji iJI^>.VI (j-o ^ ' '"*.' 

^ U**m Lij^ j^_a^U 4_lL»__JI 3JL>JI » LLa_>* 1 j jj-* o m< ^ * j o' ^ " w " 

jji-LLa Oi^J ( _ T 3 OjI L^j-o (J^ 4>^J J^-^^' tfJ-A J-^J " ^JjL^jjJI j»ljj>.^/Ll 
jJtS (_)-^' w ' c (j ' j a (J^Ui^ ^Lta-i jLCojLi »l nUII ^LijjtLi OJa jjj I'Ajf- 
£L«_ijVI jo_^IL«Jaj| (j-o (jjjj_i^ail J ml i » l .jajjtLoil (j-a (jSLx-« 

jqJj 1 4_allt3fcjq _palj-ci (^y^ I J i --^ * tjljj^l (jjjLiJI _jLj-tIu_ol cLajj-La L^jLjij 
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■ a 1 iiVlj <_ja^>Jlj jJI (jj^J Ljij^a allaJLlI jj-oAj J a ■»"! < nl (j! ( 1 789 

• J-i-l ^1 j»Llij ,j-a ^JL2oj| JulC 
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5 

L&jIj_<j/I (j-C aJ-tb l_Lal_j| ^jji ■ a 11 '"■ a ui$ 

»l <i 1 ■» tl &lt-",„| jjf •0' 1 ii>*-" »l gUtl 

1 ' Uj" , ,. (jl^ (_£jJI 4-j-Li3^ uJI ^^paj-a C"^" *T 

» <i 1 1 sLLaLJuJI S j j i a 1 1 I ^JjLcj (O-g-iLa i3jL>.|j 

fjLjj (j! n_jjJLll LJ-&Uj <jLa I jSL&j 2j"j^tl 
Jl SjLu^Jl^ljJiJL. 

■ i ,tn ti QJJ'J'^itl (J JL A? 
iSjUs. jJI £ J_& I jj'a ^ i *--"" (_^lll (_y»-l J-ill ^H^'j 
JSLi I j ^jj La Lijjji 3 ui JL^I . CjLiL_oj>J1 £ljjLj 

i Lojjj (jLjjjJI iiljj (j^- 3jla1«-o oil)- 3 l)' >^ 
.SLuLajjJ! 4jSLJjil£3l 3 , ,iu<ll (jJI Lc^Ja c.lSVtlj 
3 ^ kfo t ^AlUtl ^utUI 1550 ^Ll^j 

I j I ^ »*■ . .. j ^jLS (jH-II ^-rH'- a w l>" w 5 *^HH$^' Sj^JljiJI 

^LlUsLjJI <jl ajSLsJi . a_uU_jj| jis^Vi oitSj 

^LlII jti^j - jj->jli j ^ pistil tjij 4«ij_u jjlu ^ L>J9 " *^ ^ ' 1 ^ u c ' 

o' (j- 5 ! 'OJp 1 Jl>k MJ^ 1 cjLj^LjJIj us«ciis, jai^a, 

'"'IjJ LallJI OjJLs-j i4_ujJl!I A j <i U II A ■ j *lt juuz£. L> ^S)L« JjIS 
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(^_ijJ_o *^ ' ^1 »1 gUII (jl^J la III ^JjJbtlllj 4_iL3JlI1 4_ij^?ejJl1 ^LoLd 
i(jj|jj3 £ *-*JJ I 3^-9 J'."U -i^-J- 0 . (jIjIt'II Jj^>J,I j K n~ 1 1 

aLlaJ II l_LA LjJI <i »" i ill (jSL«-l ClLlI i ii-v Jjjl^ia Uj uiC L)_l_l£- LaLtu 

iSJjj/ 2000 «L*j-i Lijijjl Jj^ jl jlc>U 5luj/LuVI ol nil I j ii ifuj£l jlsj 

cjWI (_>-2_«_i Ij I <il i nlj ljj£JLil p-gjLa idilji^ .Sj_<i/L«JI 4j>-jjJI ^1 J ■ -■»" 
p la « a (jl^ jjus- . jl«JI abacus (jIjUlII) (Jila 2 -ij a II 4_ul . n-»JI 
2 al tj tlj o^jJI OJU^ 1 ^ lj-i^ J I iSj^cjjJI £-a Q^JLaLnjj e.\ aUtl 

UJJ 'J 1 a ^ »l aUII (jl^ i^jJLJI 4ji^. (j-a p_fl>jl j"ir Li «lj_a^Mj liJalll CjUa^Li (^yi 

.SJjjJJ d.jLjjJI jjjs^L, (2^i«-uila 
pj .> J ' J LaJI ^1 I j 1 <vlj L^-Ijl . j n hj'ij t_jl_uj/l 3j^1j Jj^ajJI IjL^J 
^J-LaJ ^oILa i u a £yz Cj1jL$_a ^ L^jt ^yl^. CjLll i il>JI ^Jl lj)j-la_u 

Lc j j_a ^j^SLj ^jt c_t^t_i J^-ai L#jI i-k 1 itf ^->"^ CjVI a *" < n^LTj Ji_j_ulL1 

J5I i ,io JjJ LijI i ,i? ->>^>>ll j-iSLalll (jL< .SJjjJI ^ jjjjiLill j»L*laV 

2_jjjij_l13 «L2_i3jJI CjLiI i ii*»JI Cxjl^ . j^JaljjjsVI p j 'J*J (j^ 1 -^' SJjjJI 

VjJjjla i ' a i a * 1 1 j J jLnJI ij^JaljjjsVI (jL^j . 3Jj jJI jj-al j JJ ' ""t 

4j-j,^;tl pjjL2iJj .pJLtll ^ plk;tl 

(jj: s^^-ii . Q jj iji^il l Jj^5jj J-ai i pjl i ni l j-iSLalllj 4ji^j>J I IjJii t^i^ 
jj^aj^l i>J_A ^£ \j^-i^Jt)^S ^_JT ^J^H^ 3 Cr^- - ^ 'tl w ^ " ' ^ I J ^ agJI 

( )I^jI p-^-I C^ T l^ jj^jJIj i4_u_a£Lu ^ys^sc-al p j c I L^aa*. j Jju Ijij-lo^I ^jjjJI 

(j^aje ui L^-JI (j-o-l-ij (j^ cr^' ^J^' w alaj a 2 ^ , ^LallVI 
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«vni \nll OxioJI 



iLaa. iul a K V 4jtUI tfj^S . Lgjjia-^j - ta cu ^" 4_aJ£ J£ ^ji VI lOLaiSLJI 

(j-ujjj i^LuUVl ji SjjjliaJI 4ii!l jaj^j-uVI 4il ^ (>ilo) La£ 

4 ij i^->j (j ii t-rll -5a^>-J V 4j| La^ i J j.Sj ml I J ^-jl < >■ 1 1 j ( _ ;r UsLaU ir-i 

Loj . j & Till jl cJujjiiLI cjIj^I <La3 (j^ijJj .(^jjs-I cj!j_L»Haj 5JL>J!j (_Lt-iJI 

-i^-^ ^ . »1 a < nt d j a i ii i La Jjjsl^aJ ^jt ijr ll ^Lij>o V CjLoj-o I i i * 
tiiiLa i«L)jjs La LajJl»j L$j CjJLajj ^pJI SJLjiaJLa :Cil aKIl ( _ ;r <j/Lij/l 

/ " i j . * \ 1 d ^ . t-» * La_llj iCjLaJSLI! j-ujuj ^jj***ttl Ll^l i n t_cl_j_tiaj 

(jit" ) S a 4-jJU.LaJI Cil j i'i-iLjjJI jjolaj oJLUI ^<uj/L>JI J-aLnJI Lai 
t^tt, La^ LaLa-i i4jjjj^3 4JLl ( _ ;r A cLtL^aJI 4jLjSLII ^1 4-lJL»-i^JI 4jLjSLII ^ «J ilaj 
La£ '3>^-2 Lm i"i Jila-l j-aj . 2jj .^.11 djAjlj-jjj jtl 3_iLlSLII (JL>JI 

Ij-_l!1^ ' altseJ ^jy^-JI - <l 5_iA>JI . 3 jJL*_a Sj^Ls (J_u_all j^a-ajJI ^_ajG 

q\ Qja ajtill OuSLa . }Ha 5LujjjVl 4ii!l ^ iZjlj-i^>Vl j"' < ->* (^jJI i_Sj^.Vl 
j k'tt ^* ) i^j-txaVl ( jjjLJ1 ^LtS jj_a (2rU^aJI ^L^t_li ^Laj>. ^^y^ 4_ao^-a_a 
a U" U J-J-a^>- tjLa I jSLtj . 4jSL>J,I 4A1II 4_lL-»J,I CjIj_l»j1I 

.jLCa^/l 4iJ L^jl . 4^j" i"i a cLiJ Qjl ml 1 uj Ijjl^ clrS!-' 



■ ( ■ < a 1 



L$_aLti_i s Laj J-^lj (jLLujj I A J^J Sj 1 ulj CjLlUsLjjJI (jl 

(Jj^>. (jl ^1 i«1_uj/ Jt>k ^y>^ J^hH" OJ-^J i(JI ml 1 11VI JLiS (_gJJj>JI 

J mli ..j i^jJI (j-ijjJI (^JJUlII jiLtaJJI (^Jl (jJL>JI oj-UI ^ 4lc Jj^eUI 
4_a_i JLoIl 4_j_Lj_t-£iJI CjLlUsLjjJLJ i d < a J a . 3j^_ajtXI ^L>.j t ^Laj>. ^jVI 
S-a^LnJ! ^LtS (jjs j ui£ iijJL\II (jj-ill Lajlj i«LajJ-2JI 4_LajVl '-r^4 

iCjLlusLjjJIj dliill jLi (_>ujJ . (1 26 1 - 1 202) Chin Chiu - Shao jLi/ . j j 1S1 

a t n a t n )> 

. (^1 1 .1^1 3 < 1 n" 4-ul j i<iLjj 3JLj/j) Shu Shu Chin Chiang odLiLui/ (>ui/ 

(jj-UJ (Jjl i 11 a ^i nl ^j-Lij La^_La ^ t£j\Xi^& (^a^t-l 4_lLi^ (j-a p i tjL^J 

J-J-U3I jll ^1 jjJLi j-!L»j 1 n^VI ouL^j . cLiLax. JjLjiil ouL^ . Lgl> 

JjilJIj i 4 LLJI JLa^lj n_gj*C 1 n»ll 1 11 -»JI i*lj_JaJlj <LUajL2Jil :4_JLlII 

i4jSLii!l CjLiI 1 n-»Jlj t Lgjj/Lijba ljr iSa\j^\ ^ 1 11 aj n_ij|j_UaJI (_psj^j it_Jooj>Jlj 
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Sj-SLa t_)L<SLII (j La «j . indeterminate equations «3jjijJ.I j^L CjVjLkJ.!»j 
k_( i.ii-v-j I j 1 1 »*■ . .." ( _ ;r ll! CjljLgHj ^ j Lj i all CjLlusLjjJ! ^Lcuj! sLx-Uslj 
4_j_a^a_jJ1 (JjJ tl ' ^ '^"j i«L_j_LajtJ1 j^_aVL) Jj-u^oJI I jUI ."j 1 La-ilj 

«L>.jl (j^>.j_ajj (j^>.j_tjij (jli. j_£i>. j<u (jLi. (_£^Ll3 SjLlSj Jj-«A! (j^ 
JLSj . I J • J ' J Lg-uLm-1 (jjjjjJLj J^LJ! (jjjJb IjjL^ '-^tP* i4j»jUiiVI SjLiiJI 
1 i i ( (i I JLA tjl^J t(J** ' all _}JJL>. (jyl^. J i i " J ui£ <JI ^als d uidJ (j^- 1 -" r*^^^ 3 " 

(j-O^Lj (j_a j-i^I ijJI—La (jl^ sUl (j-ul/ JjJljj ^ j Lj i all CjLlUs LjjJJ ljr iJtlxl\ 
»l o Ir 4j^1j -5^>-J LlSjjij Lul Ij& <?j* LaJI ( _ ;r 3 CjLlUsLjjJLI 4-<j/jJ-a 

(Jjj>.i SjHi iljLS. La icJSaJ! till j CjLlUsLjjJ! iJ ^S: CjljLjo^lj 

.4jjJij»JI i m 1 1 J^Ls- (_^>. joJLkJI (j-a ijlSLa 



J n »" i ill iSjojSUI ^LSjV! (j-a JoLx.lI d i n <!■■>■ slx-lJ-ii!! (j -1 1 a ^ (jr^ "-^J 

La! .^LcoVl ^LajVlj .(juJI ^Utf <>i jia: ^1 a^oiiJ! 

jj-A-Cj-Ltl ,j_a (j-flUa ^ej (^yl^. 3 ii" us a LaLSjl OuLCfl ^jjs-VI 4jMiI! ^l^jVI 
3'j_3^' Cr^ (J 1 *" "" O-lL^ 5ijj>.jJk! «4 j a i i^JI j»L9jV!» (JlLa . ,j\ilLcaJ! 

( _ ;r 3 Jjlj-II (JjJijJ! ( _ ;r 3 L^-La I ilsj-l (j^j-i (jjjJI ^t!-*-^' tLaJgjm (JK i"i^fl (j-a 

1 ^_oJu ^jSLtTuJ (^.lL) 5j uuC 

^jlc jj-^ j^-*- 1 * (< tj^ olj'* tJL5-^-^^ 4<((^u-iIo (^Lj» i—ciJt 
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ft.ni \nll i>luJI 
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(^Jl LjLpJ ^jp j( jlcVI (j-a v^jIjUoV! i>jufc c*jl£j . 1000 j! 100 JLud^Li 

: ^_t_i_4 1 ui ' a i 

^ J^=^i 100 

SJLaLJ! 3n. Ut l = J^Ll 100 
i_^il^>JI jjju = oUot 1000 
jls j .^.^ = j $ 1 00000 

j _m i ill ^jj-^J t4_j_u_i-oJ1 CjLlUdLjjJ! ijr 3 Ij-uiILo Ij^j-o (J « i"i i p <j 2j 1 1 ^1)1^ 

jji nj .j^jjlI! JljJL>. j^oJss Ij-a-al ^ 1 I <i K j^ - *^ dcjl^a iS^jj^aljj^oV! 

(JIj-L! 3_aj^U| oLlU j> 'I S aJ . Uyj* Cj^K uia \l . .V,a\l 1 ^Lj/L^ 3_c|jJJL, 
»1 o \c (jl^ ^JjL-u-o CjjJj J3-*l 4_a3j 1 JLA . I j i j i ■■^"j ( ^ r u^\j s ^\ ^nmij 
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in II oLljj-II (jJc 4j_LlII 3_a! jjlJIj ijIj_uiVLj 3_LUJ,I jjUl 

JjLj/jJI Jl on nlj iJ^LLIIj u i^iljVI ( _ ;r Lc ' . iSIj LtaJI ,_p2jij i jljLc^lj 

ki _}l JUljj i(Jl_LlL>.VI i ^ ui^j <J^>.JlJ1 ^jyl^. » '^lj LcaJI * )L_o^J i nil 

_}^>.jj 1 Jlj d * 2 * 1 1 j^palj-H^lj i nil fil L^3-j ^jLli 4j>JL»_aj i nil 

. di! !i j-^C-J i Lt.il juj (.j-l-aj JjJ^- 

Counting Board AdJI g$l 

JL«JI (JlLo CjIjjI cA <i <" i nlj iLiLkj Cjlil i n-»JI Cul^ 

(j^o 1 c j * i a a JijlII . I j j "j I j U. A >, t Lx-ilj CjLiI i h-»JI dljj^. 1 ^ V 

(_£jj| ^QJC uJI tjl^j g >J la uJI (j-* 5^ j i^ «Ljl3j^ CjLjljj-4_j 1 q U a j ti. i uiatll 
jljLc^/l ^1 J uai jjf ^1 i^aill (jlr jLkJLI LxLaC ^ i eaj £jt>JI 3_lUjlj ^j-2j 
iCjLi^sjj ^>'j^ ^ i j_L£ JjJa (jL^J .4_jjj/LJkl CjLujjJII (j-^J 2 ij I U 1 1 

jIjlc>LI j^a-Vl -.(^rujJ tijl j L^c 271 ,3-a 2 ^1U1 1 ajuLSLII 3^*^11 ouL^j 

jl 10 ji I JJljJI J!U3 J£ C^jL£j .3_JLJI jljLc>U Jj^Vlj 3_o-jil 

. jl i .nil (_^_*jJI (j-o 1 1 jj'a i." i < i >i j (jr^' *— 1 Lljj <i 1 1 I < j"t lilljj . jJI ... I 00 

< ' nil (j-* jj^l^ L^jl^j oul^ ^JLjlJI (j\ jJ^SJI ^SLs-ij i^j-ill 

^•^a d , ..j". 1 1 J^>.|jJ^| ((Qj^^J)) ^1 ^J^M ejjb ^1 <j »**i i nLij . ^1 ^Jl i _ ;r 3 j j Laj 
4j*_uj CjLjSu (jylll 4j>jj_tjJI cLujijJI CjLI i hjhJI (^r^ -sLqU^VIj iCjLiI i h-»JI 

^jl UJ^ <-^Leail CjI j i^>LjjJ1 »1 olr g-i Lall i 4 filij^is CjI j i i oj fiU_ojLj_Llj * ijjdll 

.J_<jl£5 2'j j • u-l CjLI I n -»JI Jl2^.I I^jjcj 
(jjLt-ul (jL^ CjLjljj-LI 4jr ^ 4x. ^ ' a * II ftjl o ***i i nl ^ji ^Jl jj-* 
CjI o i ii I i<i_tl j i n ii_t JLSj i(jJL«JI J-^J-o (^0 Jj^' j»Llij 

UJ J ' J 1 a ^ CjI j i'oIj>II »l ulr «Lc.L^sj i>j£jLil (_gjJI t_gj Mutl a UaiJJ ,_fjj>.i 
^j^^ i.i i in i ' ' a c JL>«^J V t^i) LjJL>* CjIajjJLI ^j^* 1 4 ajLO^j 

^ 1 1 i-i ? (_g jJI) JjU" . ..1 La • j j i all ' ^jCj', , LyLi. jLH£.VI jus (jLSUI 

. (j 'j i aJI Jjdl 4j^iiill j_i^sLi«Jlj . Lc.jLs LtJj-a JixJ ((jjs-V O^J ( _ ;r 3 SjJjlj 
w (j^-II uuJI ^Lflj^/lj '.sGjij^ ^1 j j i"ij (_£ jJI ^jJI o^- 0 J' ^j-" 1 
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ft.ni \nll O-uoJI 



£j\juxjl&1\ (3^5-^ J ' ^ Jl5^' ' J * ' cJ^ 3 -^^ cj^-^J • 

.CjL*_]j-« ^£ fj ' ^*lt ^LjjlII Ja-i-uixH £_Us^J! jj-* 
JjJL>J! j Iaj|) 2^ i J'v tSi JLcVl Cjjl^ '3j>" Cr^J 

i4 i ii n't. (Jj-«jJ 4-«jL9 Ljl^jj j! jG OuL^ ijjjJi! (j-oAj i4_JLlI! 1 ' -»»tl 

1 i«4_)JL>.1j» Lia£ <Jii-4-> 
ijuLac j I iSjL>.lj I i at laLisLi 9 ,8 ,7 ,6 ^1 j j uU (<u (j-aj 1 5 

2 Laj i uj Sjl-i' - J <t1 1 ..I (_g jJ! jUlI! ^jJ oLol U U 1 1 (j\j£3 

320430 . 1470654 



1 








T 




Illl 






II 




llll 







1 




Mill 




II 




llll 

















^1 JAJUI 
1470654 



320430 



1 150224 : 



jijjj/VIj jijIjJL! j_«j>.V! • w i euJI Ji-«-i (j-aaUJ! j I JjljJI «3jLJu! » o-iL^ 
cjIjLJuIj ' ^ j Li i all cjLlUsLjJ! cjLJLjjtil cjIjLJuI llILLa t*^ • (j-a^Lill 

(j^o w i a « II 4_IljLi ^j_laJ! 4_lL»c Cj LlUs LjjJ Lj Q^U'i Coll ^jjcj i4jjl3|jJI 
JJljlII J-i^>3J ,_£j^-3 ^-o-C- Lot • Jj^" iJi^aJ! ^ 4JL1LH.! <2jLtJjJi.! 

( _ ;r 3 lr-ntl (j-O I- 1 I IlLjJJ 

t_)!j^JLa iCJjj I J I i."i» i<ij Ji^ (j 1 ajJI (jj^J La JLulS . j^l ^J! ( _ ;r 3 
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^l_2_o Sj (_gjJ! j«^jJI «L2_iLi «j-tl Ij-jj i^-«->«J! 3_lLac *Ijj>.^L3 IjJ 

CjIjljjJL! (jjs J£ (jjs ^-LajJI (j-a Cj^Ij i_SJL»3 i4_JLlI! SJlacV! .(j^ooLa 
jj_a (jLljjl <_SJLkj i<_sWI ' " ' Ij ui-C (jr^J 'M'j-?^' O"^ 3^>-lj U^J^ 

■ * « II (j-O ^Lj-Ljl 4-J-3 l_3J_30 l_gj-JI cJSaJI (J-uAj ( _ ;r 3 g-J I nil tJ -i^3jJI 

^Jsj-a) ^LlJI .ij_a_«JI I j a i a J->»j O"^- 3jLjSL!I lS^J . Jri i .iVI 

4_UsjJL2j » 0 M.t V <uf dilj j-jj-o ^>LI! (jic Q^SLu^/j . (<_sWI 

La^ (_j.ll djLLtl £J3 jjs Cj-i-uJI w <-%»tl j __ V 3_aieJj . 4_J| 4la^e-l j I <t_La 

clilj_Ju-*JI £-j3j_a (j-Sj J a i Sjj^>.jJkl £-jj^l w . ^.«tt Liiajl i_3JL»j 

La^jl£La ijr 3 ^jLljjl t_djlu tilt_pe_l , ^j-a Cj^Ljj i ^ r l^,V! jj-a CJ^Lj JL>>J3 

* ( _ ;r <iiJ dJLLa -s^j-j i4JL>. cjIjl>.^JI (j a jjj 

SjijIjJ! w i ajJI JL>. Jj : L_J3jj>. ( _ T Jj Li£ tj"^M ^jJaJI <l j I -1 c JjiSjj . *LLa tfji. Lj 
. (_gjl«J! j ta i ■■ II ( _ ;r 3 JLc^l (j-a . t- 3jL>.lj 4c j^ajca ^ a jjj ij ta i ■■ (j-a 

.1 , 150 ,224 W>1 

jLSjul UJJ 'J 1 CjI j i^-iLjjJI »l a Ir gj Laj ■ ■■! i_iJjjGjlj (jlj_aJJ 4j*_uj£j 
(j-l-CJ -^J-^'j w , ^. . II ^1 n < "i i ill 3jjjs 2jj l aJ Sj^l i4jJLc CjljL^a 

J_«JL>J,I (j^o .JMq (Jjja Lai lLui (_^II tail 4ji*c *ljj>.^La iJLlU Jj j i n 

l_^lj_a A i i ii ilLj .t_)l ^->JI UJ * 1 '"'-'J (Jj^-?^' ^J - ^ 1 OJ-^y ' C 1 -^- 1 ' 

<(J JJLp 4-iJLa-<JI i>j_4i ^La iSLuLlUsLjjJI 4_o-l_Lll (jjs 4^JU dilj (^Jl j la 
3 S taj I I r 5_j_L^a 5!bjL>. SjjiJ i I j*» j^l^JI - (Jl aial 4jjiJ L^jt^j 

3 ji,mILi La! i^ttLi iLmJ dj? <— it mi-kJI JLoJaVl jaLOj <.°-,j->. 3j U^aJI 

j^r i nil ( j-a Llj-ua I JLA 4J JJLu ^jl jj-a JlJ ^La W**t a j-;tC ^!iL_u t t^lj-^a t _ ? JI 

. uiJIj 



4-LajS 



LJJ» LtQ ^' ' a uuSl I n »tl *ll jj^ 0 ^ ...A* i_La_a_Lll I JLA ^Jl < hLjj 
Jj j i ii (jicj . U^JJT " I J J a cH^' i4jjVI CjVjLkJLI (Ja~ 

t_4^.l (jj^sjij (jjjJI ilLj^l JJLCJ i Saj-LtaJI (j-a jj^jdl JJLC jLajV i JLill 
4^j-»_a J^J^j '^11 jj- 4 -^ * J [$- ul ^j-J^-a-i ^LiloJI Cj^La^. j^Jl>.I ijr 3 4^Lj_UaJI 
(^jJJ-kJI jjl-J 3-jJJLC SJs^Lc La-g-La (j^JJjiJI (jjj-fli (j^. jj^laUis. 
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ft.ni \nll OxioJI 



.U-ljjf ^U^UIj JU-jJI 
L<jLa i^LiJI (Jj1*iI ^LjV! (^-3 J*^' 1 L«£ JjjsjJI JLutl^l Ljjjf I jLa 
3 i j tl j .»! I,, ;tl jjlc (^.Lc SJVjJJ j» <JL».jJ! (ji^ <j 

jsjajjlj »l i n-»Jlj jj^l jo-i J-2j (JLlW ol • OJ j* LT^^^Lc 2-aLal [jJb 4_uLl]l 
(jj . 4_o*aJ1 <J Jl2HJ ^jJ I \j a ' a ULiIa 52 ^ji pi* i ^jj^-tB : I JL>.lj I JJLc I toLxaJ 
^j_a Laxla 1 0 , ,. A 't 1 a , U jj< . JjLlLs^M deum ^Ji mi jj^l 

LiLja j__)-!3L»jIoI 4j^Lj (J a ***( i ill ti^p* (JLj -iJ^C J-^l lJ « mi »1 i h-»JIj *3j^l 
(_^Lir mi! JK (jl tj^ (j- 0 JJLC - J* (O^tUI Lai . 4ia 

. 1jl>>1j LfLja 1^1 a t nl 

«(J»j «J» i— 3jj>.VLi ja^tillj »l i n-»Jlj jj^l (JM 3 ' ^ JlC-V Ljj_aj IliLa 

4j^Lj J^jJlI^j *«(J» jjo jJ^i ^-A m£J-J1 «^» jj-* 3 J-^i < ( J'> 4C-4-ujILlLi 

•.(jLiii^! (jjl £_aj J£ <j-U 42^L«J! i n'C 



JS3i jjJi 


J 

^u-ii 4 JSC) 


C J 
^b^ii 3 J50 jj, ,jw=>^i JSC! J> 


52 = 


(o + c) 1 / + 


(0 + f ) !/ 3 + (J + o 54 



31 jUVl JJLC (j! . icjjijj,! J-JJ-I 4jjl m^a ja^till jjLJai Lai licjjijj,! cJ!U 
JJ^C mL-3 IjlSLtfl . Ula — <c] id^iLA^ll ,\_a — + — + — 1C9LULJ UK 

J ^ 13 4? jr-^* o~ 24 3 2 yj . 
, 48 udLLA ^ 52 tfLLdM ^juJI ^La 

* 1 7 

52 = ^Ucji/^l JJLC: (jjs — 

52 . » I ' ^ 

4 = = ^Lkji/^/l JJLC (jjs — (jjl 

13 1 3 

.48 = 12x4 = (j^Utji/Vl jjlc (jil 

(i) 48 = o + f 
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Cj! j 3jL>.lj 3Jjl_«_a Jj^>-J <■ it in t JJLx_o J-J-C (_)-><-!l iji-^ 'O^' Cr^J 

:i_<jSLi 4iuJLr»JI < " « I 1 1-» ■ ^ 1 1 ^1 <n" i iiLj . »l i nill JJLC jJ-Sj JLj-jJI (j-a 

(ii) U = f» 

48 = o + j* 
48 = j, 2 toM 
24 = r :oM 
48 = j + 24 toM 
24 . 48 = j: jil 
24 = j t( jM 

.}U.j 24j (" liu^a) Slj-al 24 illll* (j^ 1 jJ 

jj-La-tJLl ^L_uL) ' d ) 4^t_u_cJl ^jJI Lea * l_ul_3 t ( £j\ ^/\_LLj_uaJJ 

. g, Lui->J 1 f^ya ljL>.1j 1 a (j j.L<j_tTn-uJ ^j-o Lrt_tl/ 1 4j^Lj - 
. ^til I (j^ 0 ^ k -' L> ' LS-iLa ^-LaJtTn-uj (j-o L*_lL t 4_*_>j I - 
file j_<u?e_a La ^jj-L<a-Cn-uj <Lc j_<i_>*-i 1 + 4^.j_<a_>JJ ClJj + «Lcj_<a_>JJ t <a Lea * - 

. LS-iL 52 

jj^l j_>^ LuLa J^-T Lliifj I La^al j<u (jJI ' flj^ajll LlA-Jal I jl LuSLI - 

3-oj£ 1 2 (jLa I jJ .4 1 1 j * a iSjjj^ "j .Sic cj^ii 52 aj ■ il2j 

.48 ^jl in* 
. I .I 48 dJLlA ojSLj (j! uj*j (jjl - 
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«vn i \nll i>luJI 



.4^jjijJ,I ^ 3lj-ol 24 j 24 LbjJ IjJ . «L^j 
rhetorical (((jX.^UI (um\j »t I 2 ,~..\\ 5 ;^ , ^.tl ^ a /.'i a ^1 

. algebra 

Tai i^^" i*-" 1 ^ d j 'j 1 .' *-^>*J cjV^mi (j-a £j-JI I (jl^j • Lj-Lujij 
j-SLa-L! 4jj_jl2ill (_^aSI • ^ T L>.jj_^j ^jjjj L#ji <j-<»£3 I j'j/'^J .Yen 
jl I nit* (>J<ij 4j! VI i jJaJlLi 5JT . ..U Ja. Lj-iSLaj 4j| £-aj w 'j'^ 

^1 , J^UJI dl£ j! 1( >J! ciJ! j a_SLall J^UJI £-J-«^>- <jrU ,j-a jLlicj ij \ i_l!l j 

j» 'i n" : (jr JLiJI j^e_Ll! w I c jJal^JI Ijla JfLa Chin 4_lL_uj Jjjjj 

J J O ^* 1 ^L?" 1 -" t,^ 3 ^-*^ l^-$J f^-^J-^ ' 00 ^ > -~>-^ 

(cLdjLj_a]l Cj La^ U U <j-a ^aJI) 4_j_ojjl ^_>J1 ijr II (J^-lIj 4_j_ajjl J r"i < tij 

4_if 2_ijijjl^>JI Cr Ual2jj .^j>a 100 jl 4j».L».j 20 jf ISLjj 25 *lj-<il j^jG 

'.(Jjls-^I jjj^tl jjx. SjlLjj LuSLx-l 4jLa i3Jls-Ij <L>-LsO i-Sjiitj 3j_a 

. Jl>-Ij JL>.Ij ilLj SjLjj 

K II jjuJI (j! juj .(<s-*jj 100 jllc dCu\ii iji£LII 3 alSoJI (Jjijcj !j-&9 

Jij I^J I JL>J I ijr 3 Cj Ij Lj->»J I ^j^* 1 JL>oj . L^-La i>j Llit_i LL Ljloj j-jjLLi jj -iLalJ 

i_u5cjtj I flj Ca 60 4jjJ (jl jl i^LilaJI ( _ y xisj3 V CjljLiiJI aJJt (j-o Lj T (jSLI 
(Jj-ka-j i>jLlIL>.I JJljo Sjij-UaJI tfjutj iJJa^/l I r Ij-jJa 60 ^Lj-u (ji 4 jlr 

LojLc q\£ I jl Jj^aVl sUSLI i jlo-jJI JjJI jj* ■ J>^" j^-Ij 
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. 100 = 55 + 25 + 20 = (I x 55) + (5 x 5) + (4 x 5) . U.^ 55j CjU-Uo 















m 


+ 1 


-1 


+ 1 


^ 100 


30 


id 


10 


10 


^ 100 


31 


11 


9 


11 


r*P loo 


32 


12 


8 


12 


^ 100 


33 


13 


7 


13 


^ 100 


34 


14 


6 


14 


^ 100 


35 


15 


5 


15 


^ 100 


36 


16 


4 


16 


100 


37 


17 


3 


17 


^ 100 


38 


18 


2 


18 


^ 100 


39 


19 


1 


19 




."LjU* i 






: ^ (1) 



Modular Arithmetic yUl fj* 

I II -»J1 J0_LC ^J-J-II 4 J <3 ' " 'L^j^ A Ir-lVl 5Jl I II Uj .(JJ^LlL! 4_La^jJ! Sl_L>JI 

^ylz. ^^^Lil! OJ-^-" cr 2 Sun Tzu ji^j (jj^s (Jjjs <j-a iriiji^i tt; ^LuiJI 

iLg-La 4j^Lj w S ioa d 1 11 0 3^ 4-m^3> LtLjjJLc Ijlj 1 L#La w *.'2,' a 

_} JuC La .JjLal ^yj04-^9 4jt-u_tj 4_*_i_<_u L^LjjJLc Ijl Lala 

uli^lj (^"kJ.! ^jj q i n nj f^-iLs i^jj-Jl J-t£.J *JD^ U^JLhJJ 
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«vni \nll i>luJI 



(j-a£u 4 K i"iU (jSLI - J i^aal jl » i ill (ji^. Qjl i^i-ttj 4ijjJaJI aJ-fri (S-^-il (jjJilaj 
d A !"->■ Cj!jL>.j (J o ***( i imj , d A 1" -» i " > 1 a U 1 ^ 3jiaj^a-a Jjl^-u^M (jl t _ T 3 

• p ' a JU VI <j-a s-jj-il/ (j-ajj ip^Jaj,£u*-a Qa^jlj-U (jrp-J 

.Ja_«_<-3 «i» Lai . I J y*» Ljjj » J J_'J p ^ (jrJJ (jjJU-tJ lillj Jjlj 

(_^ujii-j ^-^j Wi>2^ iSj^-^ Li* ' ~ " ct^ ojj Sjl>.j catty ^Ldl) <j-ujl (j^-H^ 1 

«<_!» -Sa-»-J (j-^s- i(cjL%£Uji 

d i n _}Lci «» )» jlj (j-ujJjL^ cL»-a _}Lci « I)) (jl p^-llj-o* jj-a 

jL^ 4j| tLallaJtl diLnJaLall ( _ ;r 3 JjIjjj/V! (j-a i_3jj>j • 4i y,t .jLc.1 «^» jlj 
p g tl CjLuI jjSLa-i ' 'cr^ ^-Jl uiXlj • i n**( a > 4j!jl^J1 ijr 5 p^jjj 

ClLa^U 11 jj-a) p 1» 1 (j^*- 1 ♦^J^l'v alt 4_j_u_u_l11 ^3 (J^kJI ^Lljla (j-a^- 1 

t^ic « l» 3j^>. p ■ LuLa !jd.^7 = ^_j5 = I 3 :ji (JjIs <_L0a L*Ljj^j ^pJI 
ij^- «^» <l Laj-j (3 (_£jLjij ( _ 7 jsLJ!) 5 (ji^. «t— 1» 4 lo^-j i(2 (_gjL^ij ( _ 7 ^LJI) 3 
jjjlII La -.(^1: Lj^Jlc 5Jl i mU ^j-I^ jj J-tcj -(2 i^jLcuj (^LJI) 7 

(_ylc p i ii^ ^Jj i3 (j-S^l 5 (ji^. p i ii^ ^Jj i2 (j-SjJ 3 (jyi^- p i ii^ i^jJI 

S2 (^LJ 7 

(Jiaj JJLC jLajl Jjt" i uXI (j-a «bl 4 J M ■ all (_^LJ! SjjJaj 

^L^t_ll ( Jj J >-**( i n 1 ijJlilX! ^Jj 1 1 n i ^ r l^,j) • iJ? ^1^_J1j p_*_u!^flj! jj-a 3l_Lajt_a «Lc^_aj?e_a 
(_ ? lc i>l i a i ii^ ^Jj 1 3 (j-a^l 7 (ji^. t>l i a i ii^ ^Jj 2 (j-SoJ 5 ' 1 ' ^ JJLC 

JJLc jLa_jl (j^La-i S JLc Jaj^ i"i (j^Laj 4j| JLu (. 27 (j-S-iJ 4 

.5JUJ! flOA 

. i n" a j-j^LS^a J ' a> ' (jl (jJI 4^^L«J! pjj/Lil! i al i eaj pj 1 5l LajJ I 
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0) 




7 
2 


5 
3 


3 
2 




2 


3 


2 




9 


8 


5 


ji , ,i 1 n st 1 1 Ljji^ 


16 


13 


8 


p ■ " Ij/tl 1 i a ■ a 1 


\23 


18 


1 1 


p ■ " Ij^tt 1 i a ' t3 1 




^^^23\ 


14 














17 

20 





(jjsj .(S-aj^cj-l! 2Lui£JI) 804 (jjs I j_u^ jJL^s! 69 ^1 .3 x 23 ^SU .4j>2JI 

4_ijj_u3 v-?-^! j-^' ^-i^ i>^- ' uj-^jL)-^ us-^j o' J-»j-»>JU J-i^- 
p , ulj S tl i>i J.^ia. ,3x5x7 (^i) 105 '"■ a loI !jl dJ_i! juj . Lg-jlc 
eJlj La ( 1 28) <L*_lU]I ^Lis i(£jl> J£ 23 (5aMiU! 



^1 Jj**±l 


V 




"i" 


69 


23 


23 


23 


384 


128 


128 


128 


699 


233 


233 


233 


1014 


338 


338 


338 
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«vni \nll OxioJI 



. Lul^ 1014 L«j|a i L&j^cj 3_uiSLII iiLjL>J! ! ^.jjj pJ <ji-c-jlj-U o' 

p o m <M I ijjsl jJI (j-a Jjai (jl^ pfll"*-^ ^j-lLcI La (jLa pj <j-aj 

blunt «SjL>JI SJVI lAijjJa LtLuj^>-i ^^J! cjLiI . ..-»J1 J n <" . .."j I jut 
Ja ■ ■■ j| 3_2jj_L_i 5Jl i ii U Jj. (j^Laj ji-u .SiyjijJ! jj-ajJtj instrument 
j I i_3Ll£SJ pj JuJI iJ £ i_jjjjj\ILi w H £-UsaJ i^^p- i JLtil 7^_aJ JLy" i nLi 

' w i iai H (j-a - JL>.!j j-Laj-u w ^ ' ' (jl i _ r Jj ^j^ej * )1 i n~w £_a (_3JL^t3 

^^lll interpolations «oVI a *s " . ..VI » £_a tajJI (jlj ljufc .ujIjjJI 
La^ l_AJij-i_o £)£La_i i^J-ajLj ^jl {j\JuuuLa5\ »1 a If J^»l £>£La_t1 jj-a ^jL^ ' LJ^J 

1 SaJaSJ I 

I I I -.^ 2Lyi»JI oIjl>._jJI 

7 5 3 -.^jh 4A<n\l\ j^u] ^111 

15 21 35 4Jl«JI jIjul! 

(^t_Lj1 3jiao*L_a p_*_u^aJLl! * ij— us jj-t-ol^a^. ijr A 4-i. L a- t JI ^jl 

( _ ;r Lc 1 5 aj ■ ilSjj 5 (-;r Lc. 2 1 itj i il2jj 3 (ji^. 35 p j i ilSj 4joI_lI! ^^^a^aaJlj 

•.^ La^^ 7 

I ,1 .2^1^11 

i3_LLaj(JI jljUc! (^Jl (JjjJaJI (^Ic SJVji! SjoLiJI oljbUjJ! J a «" i J 

.1 ,1 ,2 jjfc ijj^' LLji.La.fejJ . 4_iiaj(JI j! JlC.1 ' ■ i jj I Jaji LgjjSLJ 4-lluLluI (j-^J 

i.Stj i ^LujLlJI (jLjjL>. jJI I i j 'I'" 1 4 >i II (_y3j) (j! JLl>- Ll& (j I JL>.!jJI 

. 3iILiiJ1 3jo-jJ! jLxjI (jVI I ijlr ^ ^;j (1 1 j *** 

2 AjU^ti 

Tai Chiu I Shu « j_<i/ (_gT j j u< (_$Lj)) p i kLj l_La ^Ij^^I q\£ 

: Jii i .iVl lTV- 3 Jo*^J . great extension method «j_uSL!t i uf» 

' ■ 'J ' '".'J • ' ' ^ 1 '"^^ UJ)^ '2 (^r^ ((jl '^^^ jtu-uLoJI) 3 p i ilSj 

95 



LbjJ .(I x I =) I JjliJLI jjulII jl>j 2 Sj^LlII Sjo^JLj I jut 2 < ■ ailll £jL>- 

: (jLa j<u (jjsj .(SjlcLUI) 
C^Vl jjull)2 C^UI jjuII) I 

3 AJ t- t I 

+ I ) (jJI Jjj^j^II i^jJjlI! JJjlI! ■ a-Lallj Jjljj.! JJijlILi JJjlII I jut 

1 -i 1 a 1 1 ^Llo pj^jl cU^. i'it i'i L£ (_g jJ! jjlkJ! jj* ! jut 2 <jl .2 (I x I 

^dJjJLic-a JJljl^) I JJulIIj I JJJtJIj .(ujj^o'i) 2 jVI LbjJ 

4 SjJaaJl 

15 21 35 (t>iVl ^UaJI 

1 I 2 (5^^ ,-,1 .Ml J.^lj^ 
15 21 70 (jJ! 35 x 2) il^lijl JU.-, „ ^I Jjul! 

2 3 2 tjll^JI 
30 63 140 x aJp^-XI jlacVl 

5 AjU-^tt 

233 = 30 + 63 4- 140 iPW 

105 = 7 x 5 x 3 4-JLulJI ,_H.Ltia 

128 = 105 - 233 j-^LI 

23 = 105 - 128 4^13 j-ji=l 

. I ^l">' ^pJI ^I^jJI 0 ta JJliL ji i T jjfc ljufc 23 JJjlII '.t-jl^jsJI 

l _ x j|j_UaJI 5Jl i no (_)-><-Ij •l£> : *"^' M^jij-LsJ Li i>LjjL>.j (.gjuM JJulI! 

i alUtl 5bLjj JUaiiS 23 (jJI 105 4aLUsl jj^j Lot ^ , . ( j- u ^ JL " J-*^ ^1-2 

.JjLJ! ^ 1014 cJ^I 

■ La j ~j * (3 ; i .i 1900 jui-o rjt 5L3^jti!) (j^LJI 4Jjtj_iAj 
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«vni \nll i>luJI 



n i ii i i ii ' LaJ i qjlll 3-J-tJJ Jj3T a Jl ^ 1 i_al uuSl I jj'a I ijlr ^^1 3JL>JLi 

z iy ix) (jj-i-l ^_<-u!j-3 3Ji^Lii tiJLLa jf (&Ltj .P J j j >■ 1 1 jjijlI! Ijm> 
fn i ..I j S II 03-^ o' < T*-? L ii • (^S^Lj-II cA^-j'j-tl 4-JL>. 7 ,5 , 3 jl i^illa 

c-^t-i Lt^ l{jj^>* % $\ ^^JulII (j-° Lit L$-La 1g] ft ' '• a « 4 L#-Lu 1— 4— t-^ «4_jJjt» 

(^I^jJI Jijo LuLe P ^ylc zj yj x aji ■ u-23 i_£jJj . <-i!j" i^ a J-oLc L$J ju^-jj VI 
. (2j 3j 2 ,jjt, jIjlcV! tfjbt ojSij i^jr^cjIJ-U 3JL>- (j-^j) r Ji)JP 

^aju 4jajLi djL*jI <jSL«-l iP 1-iJLC i-dLufc (jl ^Ir (^LJ! 2_ufcj_^a UJ 
(_L». I ' aj| (jSLaJi! (j-aj . LojL-u ^LJLi^-I. 1 CjLiI 1 n -»J1 Ld£ j<u-u! jillj ^jJ! 

.(^-oLlU! c-jI 1 ii-»JI «i«J 4ibjj»Jt jjJijJI JLuti^Li liaU! }L». 3Jt i nil 

.modulus ((jjLiILa) SjLcLLi IjJLC ■ LaJ^J ljufcj 
4-^Ll2JI jjjsjJI (J I m" 1 11 Li jaLu Lula nj^j'j-t' 3JL>. 

2 = (7 ^L^) P .3 = (5 u^Ljii) P .2 = (3 ^Ljja) P 

^^JaLoJI 4_L&j_j_a (j_o 3jL>.!j 3JjLtAJ 4J£ w Lj 1 all J-rxJI LuSLa-lJ 

jm^i 3ji^>.jJk! ^LajVlj " . 'j ' '"^ d -1 ^ cjIjLS/I ( _ ;r a LLa JoLaiJ!) . ^ j L ■ all 

. (* «J I e3 1 1 ^>> ^y-!ti lt _yu\ ^9^1 

2—7 (j-oj '-3 — 5 (j-oj '-2 — 3 (^LJI 

P = (2.(2).5.7 + 3.(1).3.7 + 2.(1).3.5) 
= (140) + (63) + (30) = 233 
(jLa n>3j_o 105 Lo-jJa liLa . 5JT moll SjuvI j USU-a }L>. w La «j I jut jl 
^jLvuj (105 (j^LiS) 233 jLa n_£>>-l SjW^J .JjjLuJI ^ LS 23 e^LJI 
Lojj i-a-Lkj ! jukj 1 105 SlsLUsI 3 j I n r J-^l^j (jj^-l J>^~ -^'^Vj -23 

(^jJI 804 ^jJI jjjJ! 
. S_jLiil - Laj ■ u-i j_oi ! jut (jLa i j^al^J! (^^j • p j ' a j^>-V! ■ La x ■ ■■ j-jjj 

j S[ all S*!j^» 4_JLiC (J!>L>- (j-o «U^<iiLI 4_l«J ( _ ;r 3 J i ill 4_Lo JSLZu ijJLakj 
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3 I 6 (jjs Jjal JJLc (_g Lj >£Lflj (jl ja-ckaJI JL>J (jjs jj>.L^J! t_J laj 4-utU! oJJk 
(j-a j-^>-l ' 1 1 II L-J-ta-i liUi Jjlj i La Sa tfj^jGj (jl Lx-ijj ia J^^ cj' OJ- 5 
, d ^ . .. S tl cLiiajLJtj i-_t_ujHJL) 9j 7j 5 (jyl^. -i JL«-I1 rfl uijGJ (jl ^aie uJI 

<u j-SLa (_gjJI jjl«JI l^jjlj j^.LJI jla i^t^Jt j^.LJ! i-^jjlj Lojii^j 

(j-Aj-j (jl jj-i i <~> * "r i ill dj ^ jJL jl (jSL<u jjsl ! J-A j! . (j i-i 3e i"i 1 1 

^^Jal j_lJI c^jI^ ! jla . j-j-oJI C-J'j L° cjIj! i n-»JI (jSLI .obi i i->JLi ^ • ■ 
jl 4jLSLaLij .314 jj* jjjJI jL <-a>«j j! i. .It (jSL*^ i^lia 9j 6j 4 

<_>iuu JiAjej (j^Jj i ( _ ;r U3L2JI Ljlaalm l (_pJI I fl . . i ri t cL2jjJaJI J 1 ■»" ' uJ 



L«_£ , p ij tl jjic JUjjjlj 4jj^Ja Ijjjs^ I jjjjij *Lxj>.LlJI Sjlj^l O-il^ 

cilj i <" n_^ljSJI cj1^j_>J 4JLtajJI jL^jj^/I j-cIhj jo-i^lUI q\£ 

( _ ;r i j_j_>J!j i5Jj jJI (^^3 J JLkJIj i4jt-LjiaJI a Uall I j 1 i eaJ LpLi jj * laj 
Mandate of Heaven t_gjl 0 ^j^jj H j^J • ^i)>klj_j-a^M t^-" 1 ^ 
JJaj (i^j>Ls! i.-.j jH (ji^Vl tUjSLU! Jj^ (jx 3 j^'iNill 2bLc jJI ^f) 
djLsjVl j»L23 Lgjtjjuj. oVI^o-V! jjSl3 L*lo. Jala SJUJI dit ^ Lula 

■ p jl 1 nil i_4-ujjJIj sLuj/Lcil 

.3_«^L>JI SJ^LjJI jjJA! Lu-uLj/i L^cj tilJj^ J!Uj oLlUsLjJI 

( _ ;r i iLa_aj_jJil jj_a^/l (jl-j (j-oj .(_pj-«J! SjIjjJ (Jj-uJI J 1 Ji£jj (JlulSLa 

(J£^ ' <a 3bj o_i L£Ls . ^ Lla_i (3^j 1>^- 0 '^ ^ ^ ^ ^^-^ L£j 
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ft.ni \nll i>luJI 



c^jL^C dJJ j& . cjL*j»jj»i jjJaljjjs'^! (jjtj_»i/ljLjJ cjLu^ujJ! is^lSJI cjL>. .jjJL! 

diLJaaJ I Oul£ ^<u i L&Jijlj 'LLlLJ Cj I j .ya^co 1 4.C j-aja-a^ 1^-1 n"itl CjLa-jjjJI 

C^jL^ Ij—ti-lj . d I j t > in" i(JLJ Cj^Ij (jyi^. CjLcjjjs (jjj_Jaj>Jlj * j i ii tl 

if " 

Lg-La ^ ClLc jajc-o ^^.3 (j-ajij-" i n_l 8 I (j & 1 J C ^^Jl^UI dlt-LkuJ,! illl-icl i " 
4_j_LjjlJ1 aJJb OuL^C *j ui£ cLi_u_}L_oJ1 <=V_i_jJL1 1 ^jj-^J . ^^-La ^ i n" ^j_a cLi]j_a 

. Lo^j 30 jj-* oJJ-U j j uJI 4_]L^j (j^>* ^ a" i imj Sj^Jss !j-a_a^/ Li ^LuIj 

5 La ^tl aj-H (_ J^-^-I • ^ ' 'I**' II ' - * Lj La >i 1 1 Clj I JX. 1 mi 4 £_a 

w ' 1 ^jt jj^Lalj-La^U i ' eaj ^..j^Utl c^jL^Cj . ( 2>^-4-4 1 t^L»J Lcaial jl_r»ol 

jj-a (jjSLj La i_ijja? j aJLlI I jj'a (jr^" o-^-i-^' L ^"^ 4i±La CjI JLuj/ £-a 

, . - 1 1 j b, >, 1 1 j cjLjj1_«J! cjL>.jjj_I! ^oJi iCjLujijOjJ! cjL>-jijJI LtjjLjj ijjuJI 

i I j 1 4j^Lj^l Sjjill i SjjjJa Ij-lo^ I Yin (cAj) O-iL^C .^^jl Jl£.I i n a Ij-o-lj 
liQjjj*^ uji i jjIalj-^V! Yang (ilL\Lj) SLLoJ. L&.jl juLL-J j Lgjjui 3jjj 

t_aju» (j^J • L> -4 j 

' sail (j-ii . IjJ^p- lSAP C^jI^ j-<jJ! CjLLusI ^La dlljl^ 

(j-a ^ySj-Jtj-J J>Lalj^aV! CjLSj^j (jilj^ ^j^sljj J-<-uJI CjLLusI Oul^J . «GjVjJ 
£L«_>J! I J j '*» ^Jj-^>- (jr-^' 3-2_<j3jJ! 3-La-3eJJI (jJjLjtjjj j * " J-"Lc 

«4-jjl n i .I II 4_cL<jJI)) <i i n" Su Shu « jj_Zu j_<j/)) La^SJLiI 3JLj 4JLl3 jJI 
jjLaj 4jLa jjJsIjjjsVI (<i^c-il cjLayLnJ.1 j^Ijjj Cj^~3 - celestial clockwork 

I dj£~!J ■ 1 j * ( l J^H*-' (j^ ^ 3jljtl<j/^U diljj JjjJjjJLl jAUtt ^jj 
jjjJalj-La'^l jIlL La Ijl ,jSLI i j^La Ijjjs^U 3j i n nj-ll 4j>-j|jJI ,^1 3jLc j_ijjVI 
IjjJ lS- 5 !^ J '"II Cjl_Lj_al L^j - La flj i ( _ ;r jJI Cj^LjcjJI (jLa isCujjj 

.JJ>.VI tilijjjjjl jLlIjvI ijr 5 I J ( nL-ut 
iCJ^LjcjjJI DjJt JjLsOjJ Cj*)Lx-LaJ • L»l Vlj icLu^jSLII jL^5j^/l «lj^>-l (jl 
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INI 




T 


INI 


II 


inn 


T 








IT 


T 


in 


11 














1 



4064256 (-) ^ Lr juae 
7632 x 2 (+) ^ 
(x 4 ) (-) ^ 



-x 4 + 7632 x 2 - 4064256 = 0 

Sj_<IiLj^o 1 La j "j J p jl^ (jl^J . (j^j-flJ i-dJ j (J^3 i(x'") X Jj j'* 1 II Sj-iIiLkJI 
i i I I J .(_)-><JI ^Llia j Its I I JtjJI ^l^J .jJJL>JI ^Ij-jr" i ill 4ijjJaj 

(jja (jr^-' (jyJ* CjV^I » 0 1 1 J^J-JJ 'Lil UJJ 'J ' a ^ » I o I « M i— Sj-kj psJ CjLjSjVl 

i.°"it ill (jlr UJ ^ *_' I (iJlI . JLs-tj j jjv V jjjjv SjLc ^j^/l 4j».jjJ| 

(jjJjl 5jLj-fl^a SJjL*_a 4 , 064 , 256 jjuti! £j!j-!I j j-*JI jl ' ^ 

I^Sl) 4 U t iijUa jjJLs. -5^>-J i i i n_l JjJiJU *lj^>-l tSjjJ •3JjL*il (J-^ 

3 ) S * 1 1 CjUIjj>.VI I mi m 1_La i(7632 x < la ■ ■■j" a jl>. jl>.^j LuJL>. 

I jj^JI <- 1 1 M-tej LuKj ^j-i^ax! f^jl i_S,j^. jlj^li i4jjUII jL^o~V 
jXj^JU Jj^ (j-a J flj 1 ,1 a j=tj 3_2jj_LaJI i_al iVi<I JU£.I) .4 ,064 , 256 jjjtll 
.(1819 Honner jij^Aj 1804 ^UJI Ruffino 

(>_4JtJ (^1 Ijbt ^Jlj . j I U 1 1 OjJI ^ jt^;tl j»LuLl 4jiaj(JI i.~ 1 1 fl'i i ill 

2U(_ijVl aIIjVI <_iJJil) 4064 jjuJLs . jj^>JI £y» JjVl ps-Sjl! 3jLa. 
3_LjL«Ji j I 3 < i i .1 y (^3. (4 , 064 , 256 ciulill JijJI L^j (^jCLlj ^^Jl ^ jVl 
= 4 4^j3jjs 8 j 2401 = 4 SjSlI Sx.^j^s 7) t_jljj>JI <jja JjVl raijH 
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«vn i \nll i>luJI 



(jlaj'iii'i i^ill JUjiILj/Lij .8 ^jj^jo i!jl>. Ijji i^i 7 jjijlII jJjjj .(4096 

.Sjjjl>. 3JjLjla jlsoj (y + 80) (_gjl i x 



- x 2 + 7632x 2 - 4064256 = 0 

- y 2 - 302y 3 - 307y 2 - 826880y = 3820554 = 0 

j i iuVl <_Sj_taJI ^ (y = 4) j-Usj (j| 'S-SjL<-JI S-taU-tl (3^>o (y = 4) 

x = 80 + y = 80 + 4 = 84 

- (x + 84) (x - 84) (x + 24) (x - 24) = 0 

x = 84, x = -84, x = 24, x = -24 

(jL£ La-j-fl-^ i4-j-Lj-LaJI 5jj ta i u VI La^j ^ m_a_j CjLtLjoV! 

i^jj Cj! j pjr" i ii j (j^LlU JjjS 29 (jj_2JI) Fu - hsi ^ni/h^S j^Ialj^aV! 
<j-UJ ^jjujJS)) Jjlj Laui JJLs. (jiajsLc. 3>L><J> (JL*>^I aIj^I jIjT 

.(((_gjl a i i i 
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^j-u-aL^JI QjJLlI) 4_jJIj 4_Lajl (^y^J . 4_JjjJI (jjijjlu c_t_ujjj ^£J)Li_a (J^>« JJ^J 

i all numerology « j>! (^jLjus <Lmlj.S» 3j_L«-a j_^sUc CjL*jj_U 

CjI j i ~< It jjjjL-oI^ i ntl (J^3 {jja t^jj^l^\j^a^\ .j.jSU tl ^£ C <\<i*"< ill 

J)1 JUt_Li_uV1 4_ijJ (j-^- 1 (*-^ ^ 1 o » llj t_£L_j_t-£a_>J ! <j-ulu j^la !j-a_a^/ 1 iJ? _L>.j 

: I ^"j .i it I j)U u i .iV 
fjM[j->- VI £jJi Cjl jj^si j»l ■»» in 'iVl u^sj-^ f> a '< S> oj jj ^-jjj-i cJLufc 
jjj La-mLj-j (tt-g-ji-j JjJUl LLj-SL»j V <U5LT Vi . * . ...jt l jl — .vij 

CreatMusic (3 -y tajttl w mjtt) o^- 4 JLa-i(_£jJ1 tj^ajVtjLjtjL^uJI 
(Yang (tiiiUsj Yin i jrt-i» <jrt-i j»l ">» mj V I j iu «j A <« aj jl 

jn I i ii tl ^j-Lc (j ii a ^tl LjLai>LsJI jjJj tLg-SLuaJa Mj Jjj^aJI jLfcjjl jrt-Jj 

j-ui. j^ii^ii L^aJl j^a) .'iia^Jm QUI m>ll 

(J_La jljLcVI (^Ljl-a sb-uljjj cJjl L$j| SollxaJI CjLlUsLjjJI c_ljju JL3 
(jl JJ-iJ j_jLjjJ! (jj-ill Cr 1 ^ '(Jlill Jj .' 1 " (jr^J • ^i^ 3 Sjiij 4 J <i itVl i>Jut 

(-j i^all 5JI 1^1) Ming Tan o^Ij J-^- 0 " p 1 1 ^" c^jl^^^l iWu Sj^JaljjjsVI 
^yjc LgjLI 1 io» i." 1 1 11 1 11I lijj^Jalj^aVI uj alalJ lj^j_a njrt^ 1 (jr^ 

. l_4_*JL I JLclj all ,2^c. LUs^£. 4_l3!jj>. JlC.!j^ CAL uj 4jjj- i nil CjLljjJi.1 
4_LjI_«v5 Cjlj)L2_ucl sLcj (jl_> (Jj_SJI 'J^jjj ■ a II i(jHoZi-LaJI LcLflJij 

. Lgjtxop. -"'Ijl ' ea >i 1 1 I t-d^**i i"m 

CjLc j-qje-aj 4jj.je-j.qJI dibiijjU i." 1 1 n" 1 11I JLSj .«4-aJ ?"U » 4ibJ->JI CjLl^>-l>J,I 
Jiua 'l-'J-«- 0 CjIjI » i"i (j^J i^-lte-lJIj 4j3|jjl!I ( _ ;r 3 jljLc^/l (jjs «4j^jL>.)) ^jjs-I 

• (jJeJ ' nil laJ-LoJIj 1 aj ^ . 1 1 , , ^ I , ^ U 
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^g^l (i i nil ^ Till aIjl91 jIjI SLujJl^XI *\ . ..11 j jIa 



4 9 2 




8 1 6 



:20 JljL.ij (io^l jljuiVl) 4 + 3 + 8.9 + 5+1,2 + 7 + 6 

2 + 4 + 8,6 + 8,1+3 + 7 + 9 4 + 9 + 2.3+5 + 7,8+1+6 

juJI ^ ^ m , „\ } ^ 5 jjuJI 4 + 5 + 6 ,8 + 5+ 2 



(mjUI Jl ) Pi 4b *mU itftilt 

( _ ;r 3 ^jJ^A-lm] OuIj j-A ( Lfej-la Sjj! jJ! ■ La-pt a (j-u <U-mlJI) Pi «(_gLi» (j! 

i .i (jSLx-i V JJi£. 4j| (_gi : p i i-i I JjLc (_gLi (jl .CjLlUsLjjJ! Sj uJI 

nj^_j_2JI j_o ■ 4jj uia.ll JjLlI.! (jjs JJLc j-j^I lSJ-^ Cr^' a "J*^ c-*-3 

*L«i-i3 I j j i iJjuiJI ! JL^J L#l£ p^jLo* CjI j i*i-i LjjJI »l olr (j-a JjJLkJ! (j-uj^ 

Ijuk 1. 1 1 ii^>. i_ljjji!jjJ! j iat . 100 pi 1 30 pii i3Jj-Lo 20 4jjJLo 
^LjIaV! iL^J t_sj-& V (^1)1 5Ji 1 1. U a'j^i (jJji (^jJI ^J. 1 1 "W jj^-j j^JI 

hi] (j^LJI oVji (^jjl 
. I ^" . ..j I <\ a ( j_ a cQaJ! CjI j i"-iLjjJ1 »l n If (J^-i pJ 4jj(J L#j! 

w 1 C ^ Mij-a ) * ) 1 in . L_Lal_ai _}^>^a iO-uij-aj! tjL-^" 4_jLji i4j| 

J ' a^l L^ii 3 <La_LaJLi (jl-'^'j tLoJ-SJI (j^-ulj-jUtl! (jLs ijlfii! Jjj i n 

^jJI p_Ajl_SH£l ^Jl j ((jl o j\ i n (J£Lj_A >.\ uU (J o »**n ii U) t^Lj-J j-iJ-Sj 
i -^^Jb tLoJiill (juj i^aXI JLic ^Li ^UjS Oul^J . jljLcVl ^ iajJI 
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(jr^* iaXI £ L«Jl9 ^ o***' i til Jl9j . 4_j_a^_jJ1 4-lLulJI CjLjI < h>I1 cujJlj 

. L^JI <n~ ( ill £_L«-i (jSLj joJj 'LSj^jJ! j-^c tftj^l ojla (j .I jjSI jlsj 

I 700 _j-stj j-l-a Qj_ilixaJI Vqsi io» (_pJlj ^ ljjii£ Jj- 3 ^ 3 "J^^J ' '0 JJutll 



( _ ;r jt OtjJ_r»J! t_jj_<j/l_>JI j'^^j 4x-iJ-iI! (j-LnaJI jj-tj JajljjjJI (jl 
jj^sjJI (JjjLj/I 4jI .<iuJL>JI (^jjHSLIV! t_!jjj/Lr»J! *ljj 4_Lal^Ou^ idJJj 

, U , ,.j ]|j i5_i_ij_<j/L>JI cjLLjjlII p laa a L^jJI j u 1 ^pJI Codes (cjIjijSLJI) 
j-la-il : jJI i^-j-taJlj £-«->JI 4-ul 1 n-»JI J~ A^iUj t_ij_<_uL>J! (.g-ljj (_gj-!l 



lj_u^ Ij a ui&\ ^j'j'^tl (jla . (abacus «.>ljjtJi.l» Jl*j La^j i w ■ aaJlj 

i." 1 t i<il JLSj . 1 11 -»Jlj 2_jjjj>J! p-utLailj 4-uj/Lj/V| CjLujjjI^iJI (j-o 

(^iUJJI) jl iSoia jJI (jjLta-cJI) c!j>LjUII (>u 4l>L«JI uimi Ajxuus\ j ajjt 
(jLa Lj 1 a II p I < II jLajjl Sjjj (j-Sj • S-uLj-LaJI 4JLjL>JI <j-uj imodels 
(J£j3 (j-SLj joJj (_Jjj>.Vl CjLaLailJI fjSajLa ^jls ^"-» a Oul^ iCjLiI 1 n-»JI 

SJjjil 3_ujLjV| ^L^II (j^s LajLq^Li ^j^ci c^jl^ i,j^.jlSLII j jl^jlII ^1 VI 

al ■ »VI (jig 1 1 JLA . j ijal j_ia^U Jj-t 1 . .". (jjjl i"i"i 1 11 a I jjl^ »l <ilr JiS (jjs 
(j-SLi pJ 44_jjjJlII 5j I LcajeU cLa_ij^ dmn 4jjJa_JI 

.(_£j£Li!lj ^^Ld^-VI > U I U -» "i\l t 3js^L»^i>jLllcl ^ ■ all l-ljlj Jaa 

UJI ,-jl 

jjLJI ^1 ^ 1 .1^1 t_iLujVI 4_iSLa-i Jls-I (jjs Loj . jIjlcVI JjL>. jlIkIIj 

i(J|j_<ij«JI aUalll (jl .5L3jJI jjU'.tl Ijut^l (jjj^j.^ll s Ui«JI sLaJ^^jJI 
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ft.ni \nll i>luJI 



t_ul£Lo ( _ ;r 3 4-u-uLuil 3! Jul!! ^ j i r-> ? JLaJ ' ' "tl <— sVLi jl ^jjJLj p J I ■ 3 
lO-jjlj^J! j_jl_Ua_JI j^u ^ J n ■»"! i iij i^jJ! JjlII jLga-J .4jJJj>J! 

ui tl Lijijji SjJlSLj J <<"h ..j Jlj Laj n_d_!ji£ 3 j i iiL^/I 3lj| abacus 
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Cr^ 'Cr^H^ *'-!>^ 'O -1 ^-^' j*^ fill (jjiJjt 

^Jl | jjt i_ , j , ,i ji^jljj . Ljj^ j <Cu-u Jl Lijjjl 
Ci i ii j" q| j k> , "jij (jjJa^Lslj - Ulj ^ , ,, jLSLsl (jl 

j_fl> jj t nn tl j*C rill ' a i J i a a I jjLa jjsl^JI 
Ltj_^Iaj JLtj 3jn i ulritl jlSLaVl <jjs 3 \K un 

tJalj 5 i --j . 4_j_}^_$_jJI , '*\\ ^j^A^ £j] julj 

i 4 ij i i"i _a 1 i n'^V CjjJiLj A-iic- ra^L*. iS 
La^ . < 1 j I ■ a 1 1 i no It J-^-* cJri-^ 4 - 1 ^-j^- 1 ' "tl 

3_Jj_La j"^' 1 ^JjIj^/1 (j^ ' "tl (J^3 (j-* 



3_^JIj .<>>j-c (^jjJvIj u^j-Uj JSIjVI (J^ujI^JI 

4jLjJ (jJI 2j 'jjj ( l 4_ojLtaJI £ j-4> eJp. j^ltl 4_uLjjjJI 
jj S[ ajl (J - * '"' alia )l cLlLLc 

O-oUs J se 1 j-j*_jlJI jj-* (j? -1 l-)""^"*"^ O?"" 1 ^^^ 



4jjLjJI CjLL^JI i -, i^ » 

d 1j * a J—i-C 4_J_!l_jj_jJI 

(j^JJ n $ ? II UjJl^l Ijj 
jl La Jljv ^jJI L_L«JLj JLlI» 

iji t j_ ijL^^ t (jL_jj_j_II 
JlJLc 4_«_1^JI 4_gJj) Pallas 

4<LUp t^jJ! ^Ill JlU 

5 j IT j j, xS Zeus ((jjjjj-jj)) 
&\ \ 't a I i i< T . jLjjjJI 

JjJ-lajl 4_j^_ijj(J ! 
t ^jA—lTl-J^-SL] 1^ {j* j a j I j a II 

(jr; j 1 ,il ,i II ilL-ljLSj 
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VI LcJ j "m"m f«-Ij I j-A • I j j ' iu Jl^jlI! tiujo- JljLa ^jjs-VI SjjjJlHI 

dUj JlAJ oj^aj ,>.j i I 799 ^Lc j_^a Js, o^Lilj l5 
L^o-lJ 1 j ^ c jj-* 4_a_ijJLJI ^ * tl S^ljJs jj_a Li£La_i tjl («Lu_o jjjj j 
»l a Ir ^jJtjjj/l (jylll CjLaL2iiJ! [_y*jLji 4j^SLall jaJLtiLi LLtaS.| (jlj i4-lLu^L!Ij 
. I SjILaJI <J^L>. ( _p3J^M dtJ>0 (j-* LfkLlLoj ^j-^^ ^— ^W-^ j^^^ 

(jf i ,i tl jLCa}U La}L>. m <t_il (^-a J-ajJI ! j^J j-jLLcJI i_jj^-I 

LUajl La-ilj i— i-uu&b ^_aL<JI j ) La a V ;j< u La 3t a ! jjL£ <_Sj_<iJI I JLA (jLja-JI 
( _ ;r i 1 1 j 1 1 ii ) JjJL»_a 4j| _aJj i a! j i "\< Q^^Lia-<JI j»l3 JlSj . I gaa-ula 

(J^>. i_3jL*_t1 4x^_aj?e_a c_t-u^j 4_a-^_a 1 jQ-#-il . LlUd LjjJ I J^LaJLt I £^a_U3^_a 
. ^jj>.l**( Ti t nVI ^LaJLaU 1 * <<*>L>. I_}j^?e_a LaLLaj L$_La 1^U-w (jH"^ £ Lt_«J_L^JI ^iic 

Ij^. Ij-cLii jJLl .(85 2->A,^tl >^j' : <j- uJl t!^V Ljj Sjr IjL^jl I jut ^Lf) 

O I S-i_j_La * <Ll q ii j t Jj^e-a j»Llaj 4j| (^-l^. 'LlS <— _> I i n-»JI ^oi^. ^1 j ta I j (jL^ 
a j j 1 (jL^ 4_iLa iSJLjJljJI 2 j 2 j .U'.tt ^^L(J! j Laj 3-^>-J <j-a 4j| VI .4jlax. 
Jla . £*i>JU (jx. ^LjooJI jLSLa>U q\£ ^gjlJI jLUill d jfiVI djLal g i .iVI 
4_l3l2!L!I Lia-LS ) i iLflJ oJljLa (_^<Jlj - * ■ *-*■ Slj_ll jo_ii»ILl tl ^ I »~ 1 1 jLSLsVI 

. 5_lcL*1>.VIj 



4- j L-L t -i tj\^ Lax. LaLaj Lalls&ja llj mi ^JUt LlaLiI ^£ ( iL-o^JI ^aJLc (jr^*- 1 

4jj/IjJ ( _ ;r 3 4 j i nj'ij Sljl 4jl_ij ki^^LlII 4jLI» »l aJjJI ^ a i ajj .(j^-uLj^jil 

(jjijj 3jij^>J,l =La£L>JI (j-a ^'C i"i 4_l3 IjIj (j^J- 1 Li^jJ I ^1 J_u .jj»IL>J,I Mjt-Lila 

.iUiaJLlI oLUI illlb 4^>Lc l^J 
'"*ljl ^ 0 LI Sjj^lLa jj-a p i L^_ll if^XjOG £j£ CjLtl i n-»J1 ^ji ^-Ual^aJI jj- 0 

t_j|_«Jl JSLJu Logistics (2 j" , -vj-UI) (jUjaJIj) Jl AUVl jc-<1«j ,jSLajj 
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.(j-A JlILj 4jl ■»" 1 nVI (j-a (jSLxjs jj£ d^^j ' (l?^ /'^.i ^ ^-il i .i-sJI plr I gj -1 1 iu) 

j«_<-3 ^LliV (^jj3j_>Jt (Jjja <j-a CjljLgJ.! J g <" 1 . I njjUi 1 .ijlj ,J^.ljJ,l 
fiLuLj-iAJI CjIjL^JJ ^jl w a-jjL>JI ^JLjlILi lLujjj 4_La_j_iiaj C)V1 0 *" t ulj <Ljj-Ix^3 

a * * (J ^ < * 

* jj^i Lj-LflJ 1 Ja Luil] 1 (j-* f J £j ^ ' ^**'" 
Jjlj>o (j-A juV L^JjI VI i^L^Lj ol ^ <>jlA er^ 

4j-uiI1L) (4-LLt-uj>. 1 ) cj Li L_u_>J 1 j . LjJLl x-usi ^jLj^jJI ^Lo jl^ " SLLa » 
c-jI . <■ ->JI *s_Lc j_U , 4Js}L>JI j] <j^t(< oljL^II ^jl^I duL£" p^ll 

^ 1 C jjj^L^* j ' ' 1 1 JLA L£j . Ljjj L9 «L*_a 

_}1ji£.Vl tj! JJlJJJ • L&jjjaj Cr^-i -il JLcVl 
I i ^1 J)l i^LoJuill (^jj-C^U LoL4-i ^> a 1**' Je ^ LjL^ L^-il VI itil(JjLj>J1 
iC_)l_j_u_>Jl ^_L^. (jj-^ .4_lLjjlJ1 dul^ La ^ > ^i^-J ^1 j i .ill 4jr L^ (jLo^jlLJ 

(jlj) . I ^ ^ l^3_> 4jr UJ1 ^L_j_iIoVl (j-C ^**' ' A (( -ij^-J" L^-I (j-^J 3_}JLTt_a j-)J)LS_a 
(. 3j-jj>. VI J-Jl i> JLA ^^^JLc ^jj^sl ^_u_u « £jjij-L*2 \-*X 1 » ^o-la_*_a 

*.i_La_<j_Lll 1 JLA jj-* 3^ ^S 2 ^^ (^^Lh (j ^u.uZu Q^_uLj^jJI p, LqAjl! 1 (jl£^ 
Oul^ JL^I , JUjlII (JjLLg j->J\j i(J_<ULJI (JjLLa «LuaLjjJlj iC_)jjCLll (JjLS_a jqJjlII 
jj_aLj <Lla_LJj_a 0_iL£j i jl i ^**' i "I «U ^j-^ (J^ J)l_JujV i—ojjLju jJijI^AJI i>JLA 
cLl^-l^JI JajljjJI tjr iitJ 1 ia> 1 t^a-jl O-iL^ L^jI .3l_j_>JI ■ La i u J) I 

^LrtJ JilVl-JLt Jj^ (jjjjL-oJl (jj-SJ1 Parmenides (^juij^jL)) ,jL^ jl^ 
i uau^l 4 4j ^_Lj£" «U t jls . 4_j ^-LjSLI Li ^Uli (j I ^LlSLaj V J) ^j>» j_o ^ i _ 3 -Ju (j I 
fiUt dJLljij t I (j- 1 JLA (j I Vj « 4_<_oAj g> i d * ^j-* G 

jjl Oj-xf.^ <L*_oAj ^.^^j-JoJI tji^^L) (jl j^ia^LuJI OJ- 1 ^^ LS-tla 

jJJLo (^jLSj>JI * ijr ll jjta-tJJ O-flJ «L<i3 (2>^-i 1 4-^1^1-11,1 i>JLA • J^>- 1j 

^jjLII jl^I ^L^j . (^jM_iJ1 4_lU^. J^j . uj ij] (j^Uf ^pJI) 5ii f>JI Sj-J/LlII 
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j-iSLilll <j-a V LuJI Oul L^jV) 4jjjc1I! OJUuluil ,jl J 1 la i ' I I j^J SLu-uL^/V! 

J?<H 3 j i iiL-uVl 2 AjUjtl c^jl^ ijJaljJI (jy^J • 2_<l£L>>JU 5_lUx. {j\c- Uj 
SjjJL>J,! LcjjJij 4-«j>.I_lJI r LLaa. VI (jjs ^ i^olsej mil jjLlil! I Laa. ~ i aj 

oj-SLj-jI j-g-i j-Aj) (jVI o^-^Jj' lS 1 -*-" t_gjj^ all I ! JJt Jl <i1 1 nl (jl 

i(j_JuLI! j_lc. (jLtjjJ! jl ireductio ad absurdum 2 ^jj taj <-Sj-*j ^juIlojLj 
j— i L-L- t - T JI (ji LLuj ^ji jj-* i ^- J ^j- a J^>-l iZeno «^_Ljj))^ jj^jLlJLusjLi j^SL_4-j p-J 
^j-SLi pj . L_jJLLa_Lo Ltia^Lu dul^ 4^j->J! ^jLi 1 t ea jfj Jj tt. i i n~wj cj.l'*'**' i n a 
(ji^ jJUlJ! (jl j 1 " ijr^ SLLkJjj/ £-a j_Lo- I i-LIjUjI/I ^is .^JLC Vj Jy>-J tiJLijk 
j i ii II 3_j|Jl_i j^.S 3_ajJtLa aI , ,.tl (jiul^ Ijl Jl^s-VI (j_o (JL-^-J ^ 3 <* 5e L 
(jj^Lj I j j a Si fl-3e-LuJI ojl£ ( _ ;r lll 2 US Ml ^\ c^Sj J£ J i aj jjus- 4jV 
1_4J*J sl^JI ^ (3IU? (_gj.II p J i qJlj .^LaVI ^1 }LJja o£j->«J Jl3 SLajeL all 
jja .(180 2 ->A,^tl jJajl) JaVl ^Jl d ■ njj (jlSUI cr^ I ^ 1 ■» -a w".'.' (j! 

<t_i! VI ijjjLJI sic £jLSJI tiJIjj^Uj SjjjciLI Sj^jUji oLj-Lm^VI ajjt 

(juiJJ 4jLa isLajitil JljO~^JI Jui/jJLl jjt (J-i«JI (jl^ Ltj . (JJLkJLi LjjLliI (jSLx-i 
i." i i ih! Ljjl Li£ 1 I J-Juj_a <■" i i njt Sjjjtlll jjj . |_L<j/| 3Jj| Jjj I ijlr 
(JjjJI tiJI j j_4 j-iSLilll c-jjl i .1? J ^ J^' Cr^J .SjjJaJii! 
(^j^JLjtJ .(jl-fljLjiJI (j-A-ItiLU ( _ ;r 3 Li^ SjjJtlll (_p=>jL»jj 4j| (ji^- 4_utjjJI 

VLj 3jLk_jJI ^1 ijjjsljl jJLi^sl (_gj-!t Sjj^tjJI JajL^a ijjjl i tl \ 
jl ij»LoVI ^1 jLxjVI I jl ir-il jj ^Ij pukjiej sL^tlLI CjI JLuj^IaJI ^1 LaLjjjI 

. «S JjVI ^1 I j '"n«"i (J I OJ^LH • J^liJ-ll ljjjj>.Laj I jji J-2j» '. (Jl^ jl (_jJjVI 
JSLji Jlitjj 1 Cjlj_ujil!l (jj^-J J jS[ £-g-iJt JlLa ( _ ;r 3j 

(j-c I j K i ^ c-ijjjuJI (ji_uljjjil JLS (J-2-«JI tjLa IjSLaj .i_ajjL»jJI 

4-lLS-«JI ja^jISLla tjjSLI IjJaj JLaJaVlj JLjjjlLI a ■ aae a i_ujJilIL3 .jojJjijJI 

im Ij ^Lj_iV1 j se t «L>.^_aj I ^1^** ^j-ojJj ^^yjLjj-j^ lLsLIuj 4jI . cli_*iIlSLa 
4_jJI ijr -aj-j La iJ3 _Aj) cLaliaJLl <l 5 J 5 >JI jj- 0 4_j^oj-uj Lo-l (j-* *d>^ ^LjLSLaLl 
. («t_il 1 11 -»JI j&L<J» j^s-T pUJil I J-Aj . jl JlcVI SjjJij 
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^JiLa t. < iint 4_Ua^j9j»^a dul^ tc!l<-iJL>. (jjJUla m£L-i ^jgUtl «L_uljjJI ^jt £_o 

jj-o^LLa 0 Ir JLiiSj 4_<u * 1 - ^LalLaJJ JjjLx^JI ^jj-i CjIj-jjuJI Ju^aj-i 

(jjjJI (j1_uLj^jJI (jj^SLall dJLufcj .sL^JVI ^1 SjLi/VI (jjJ " d aJLa >JI » 

^|_jj_La LxjSj l^_3j-t-£5 ijj-aia-jl^j-ufcj O "^JJ ^ ^ (J^-* i^j^ls^L^i l^j-flJ ' 

^^j—lSLoj ■! 1 " (jr^J * tJL9^-^ A < £2-1 LHj « j-t-a LulJ 1 » 4_ufcl_4_l j-j£LcuJ1 

4jSjL>. O 1 njtj 4-usLLaj 4-lUx. (j-o l«j^>- s * J ' E i>^ w 3 ^aJLaJI ^1 I j-Us^lal I JLa> 
A j g 1 11 1 La J-Aj) 4^JVIj j mm It IjjlJLa LSj mi (jLi (jji 1 fllaj IjjI^j ^ « J j La U 

jjJI oul^ Jl2J . sj^ji J£ 4la 1 mm m$ jJI ir^Vl j-ajjJI jjt «SjUI» (jVI 

j_al ^LiJI (jjjLvul (^yi (j^ill c ^ t 7p-'J' w 3 i. i 1 1 11 tl jj-tj Sjs^LtJI 

d S J 2 >J| ijr JI I J rt My^? Ml 'II (J 'M~rll ^ Q ( H^M ( _^-£3^L>.'^M tl)L£j . 4_JJt_U 

da-mlall sLuj/Lu^/I (JjLvoII p 1^ « a 4jy>.| ijJIi il j^jjj *sJj . 'Lj-IJj 
Tales (j^-JLU -S-sUl! JjVl J< m.II J_«p» jlSLa? Sjlc o^j^al jJU 

( j_ u _jJj <d *^ tLaJI (j-o »^ mi 1 ***i i nVL 4_jt_j_LLaJI 1 <JjL>. a * (Jjt 

MjjJI J_o~jJI j_Ajj>JI J-Aj if Ull l -r t; ?^ 'LLj (JLa . Ljjj-jLs- (j-o 

3JL-»JI ^1 1 jljJL»JI , 2 i\I , ^.tl 3JL>. (j-o) ^GjokLiLA (jSLx-i 4jLi 

.(jLi^ji ^ .a^uji sjuji ^1 <fU,i ^ .aisLJi 

(((jlajjjjoj 'j^' ^J-^' Heraclitus "^j ula^lj j ^"j 1*1^4! I ^><^l Anaximenes 
jj 1 ^"j .j i^iLulII o jut j-j-«^>- OX^' o^J-^' itjil^oJI ^j-j^I Xenophanes 
. «L*jj^1 j-t-aLUJI ^fj^J ^J- 4 ^ 3-^ L$ j^-ll J^p^^ 1 1 11 aL>. Ij ' aa *^ p J ' ^ * 1 

(j-ol JtiiS t(2yi I ' ea ^ * rt Lj^SL) ^jl 3jj)j-iiaJLj w 1 ga 3j (^^Jl 3jx.LiJI LaL^- 1 n ilj 
LjJK Mil 4 iil"i-e-a (Jlul^ Ltja^aal (_^<JI 4jJj^/I jj^jLlkJI ^Li (jJ^SLall J-J-<t>- 

mJjLkJI t_jljJLlL^ i."i 1 .nt jj^>l_L«JI tfj^a iS-lajjJI LuLp. LjLL2j ^pJI 

.5^^1111 S UI jljLUI jl*I^JI j-^sL^. 

J j a " d j n Ir 4jjI/ ^ S-l2j>JI ^^^a Oul^ Cil mi^LUI i>jLA J^!-*^ L)! 
4_S_iLu/ «4_Jj^/l j_i^5 l_L«J I » d < j 1 U j JJjlII (J^>- 4 IS t ii^M Oul^ S£j . f-i^y-^ 
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.SjjjcJLILi iCjVL>JI (_)-ajLj , d fcs \l H i jjjjjjj c^jL£ ^^j-ulaJI ^tjjLlI! 

^_>JI (J_aX. 4_Lfl_jSLI Ljj Jia* 1j-u_o^2j ^J^9j *^J-^ ^ la * * ((j^la^La I (_£j-t-a L*_a 
I xa-Ljiaj Lbtj JLjjj-I Sj^iib liDj Jjlj ..jtl UjU , (_fjj>.| «j .j ill j 1 1 J-i£. 
. La-^Jj-joJI 4jLjLjSL! (4-aL I La ^ 1 1 a a a 4jJL2j «LluIj_} (j i i ajj 

(o-!L»j I ^ j ui (j^LJ,! (J^a liJliUI (jj-i!l (j^JU-aa-jl (jl£ jlsj 

.SLpJI (jyl^. <-£JI jj| Ij-lL^ dri'-^' 4jj_i^5L«-a £-J-«a« 

(J-t-al ^jjz ^j?t^J «LuajX. OuL^ dJJj 4_LaAjt]l CjLu^itjJI ^-jUia* (jL$ it-dJ]} £-aj 
( _ ;r 3 (j-«^3 I **JJ"^J Cr^' 4jjj/Lu/V! ^ i j" H OuL^J . 4jjjj_aj Q^Ja^Lal (_Lt3 (j-a 

4 A -L. t la.il 2LJj.i (j! 

3 J u i ii a CjLu/Ij jJI oJJb OuL£ Ltj . 43jj<JJ LfljSLaJ Vj ijLSLalj (j-C 

cuLa}Lj<JI i-ttJj-dJ t^t ij S « t! (j-c LUs^:) 4->j^i]lj (j-maJI cdljjVI (^1 
4JLuL>JIj jj I <"_) Lh-lS 4_u_lC. (jj£j (jl t^-^J L^jLa 1 alaJLl I (J-lLtejJIj 3JjLijJk! 
cbV diiflJ! pic (j^Ja^la! jjj jJi3 i JllU J n i ,i (^ic J • (Sjnnjtl ifljjd! (_gf) 

.(_gjLj^/l (JLajJIj SjJLiJI ,_jjL2^»J! LUs^c SjI j i nil t_i£ljSLJI jjjjjju (jL£ 
t_i^l jSLIIj j_*illj ^ n o ."ill 3j_<i/LJll 4jj/Ij jJI (jlV'itLi (j^jSLiill ^ i -" ji^j 
L>.L<_i Laij LjILc Li j»Ij^>.^/I * jut j_jSLfljJLi i_dJ j L^a Ij^s^2j (jlj 

CjI JLj£jI1JI ^ -» 1 1 a I ('"«! a i al jll J-i-aj i^l) (&1«JI g j * a Ijj^a^J (jLi »l n Utl ^1 

rl-.r,,„VL 

I Lta-i] LxjIj 1 ( d J a ta * a 3jsjiia (jjs LS^Uajl 4_L2Ja_tll <L<i^L>>J,Li (_gl) i. hut'i 
IjLAj . (5 J_fl>l ui tl j />vljT^tl jjj^a (jr^ ^L i^>j-aJ1 a ) ^l) g Ij all i ) 

icLajiaJI instil! ( _ ;r 3j «4ijj(Jil» ( _ ;r 3 ^flxiljT j_Laj j«J p j a II ^1 jl ^".'aVI 
Lj^j_a 4j (j^sl (j^s Jii^.j ^LjjjJI j^-aJI (j-a ^yfl f. \j V I oj-fli i."i V i iij3 jl 
1-rTt 4_uLjjjJI CjI j i*r-iLjjJlj pLiJI 4jj/IjJ CjLSjjijs ^SLii (_J Ja-I (jl . SJjjJa 
(jjJa^Lai p-fl>j j "i r I (jjjJI cIjLL^ (j^a Ija. JoiaJI VI (JjJ fO-I 4jl 

jLSLa^/l (j_a Lljj-Sj 4_LaL£ 4^. jaj*js 4jLl JJUj La Lb jj (jl J-aj . 4J « I Jl£. I 
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4_jLs tjj-ujJLLa jt^ , _ ^j^Jo^Lst . JaljJL-u «Li-ujJua L^J Cj^L>. 4jjJ_L1 
imT 4jI La^ , > Ulj ^ , ,. jj-aj ^ alaJI CjIjUJ! j -"^ (j-* cJ^' (3^ 
<J^L>. jj-* ^j-alajlSj-LA Lai . ^j-oiajjJLa-i J_i J) U**m ^1 LJ 1^ LujJ 

• gljiUII 2j3jjtl1 (j- 0 jj la (J 0 i"i ) ^-Aj i 1^ « mi » ) jliSLa iJ3 _iLoj)j jj) 

L$jjJ ^| ^ iSlj t J j j 1 ,1 (-;r i-C. d 1 ul* ii a (J-aj>- V! V (J "kjj » <1_Q 

3|>^-i *J^3j • j'-^"" 1 ^ f'V^ 3 llH 1 2.iLc J^"^ C-uL"> J-a^>- (j-^J - tfjlj^ I 

(j^LI .(jj^Ma! L*jjj! irjIjl^J! j^.] fjss c.mi^j c^>.j^il ^JL^ci 

0 t"ini I 0 j *\ )u3 1 (jl£j . t jLoJltit_a (jLoJlC (jLaLtiu ^tJ- 1 ^^^^ ^ ■ L)^ 
ijy IL>.J (j_u^aL>J! (jjJLJI U J-i III 4_tijj-Laj 2_aL*J1 ClLll i n-»J1 (J-A3e-uiJ ijr 3 

"~* -' V JL> - $ ^LtaJij Lai <-3>*J (j^ i-S^LJk! ,_L^a Jj^/I (j>^" 

Lalj 1 ( I ^ ui i^jJ! ->}Lj-U (jjLiJ! oj-U! i_uL^ ^1 3 < . ..'i) Herodian 
2 ~i ta i " (j-*3 'Attica «l£Lu!» "L-mj) Attic «2_iSLuV!)) jIjlc^I a I la L 
(j^Lu/Vl (jL^ . (dJLufc I j i ii nj VLajOxJ j! JLc:Vl a j-tb cAajCum\ ij-n-w Liu! Ja^. 

v2jL«JSLII ,j-a (jJjV! i_sj^.^/l (j^M o <~i i ii j LiL^ L<^ i^j^Ltiil! (jjj-a ^uLjif 10 
2 ln<~i i ii U CjIjLJuVI (jL^j '^;^«_' I j ■**■♦; L&j-ujuJ ^Ir 2J| jJI 

a I laillj i. uSu jljLcVI Cj-iL^j I i j j'a (jSLj joJj Ij-it . I.SjJL»-a 

•.(^JLlII JIH! ^ La^ L~aJI JlJ^. (OjJI jlj^J tiiljj (jjLajjJI 
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^Jl "' d " (*A>" '^rh 1 • ordinal numbers (<Lu-ujlU! jlc^/I)j jj i n^tl 

. JUJlJuJI a L. m i > 1 1 ClVI <n*ii ii^U ?JL^! j-uZ. (Jib ^1 ill ^ /a 

jj^j CjLjs^LnJI (j-a j_u^ JJLC 2-<u (jl^ Li£ iCjIjLJuVI ,j-a JLjJjlII (£jsej (j^- 3 
Cjl_Lja_i JLaJu (Jlcjl^ CjLiI i n-»JI (jl (J-allsJ.! (j-oj • 27 LajJlC (_^<-ll <— 2jj>.VI 

jJsj . (« 3 ji_Ua_La » 4_ljI_s^j «L$_1£^ abax) abacus 

q^LuLi ^ <Cj!ji^. ^yfl ^La! juaj . j^LjI! J-^a 500 ^Lc LjJLLjI ^ ^LIi^jLLlo 
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dix>. LJUajJ m>P- cr^ tJLHSO^ tP! J-^'-"' -^-i^' <J^ ^25 ^Lc (jij . LaLc 

1— al ill's" 1 11V I j m ) £ (ol j i*r-iLjjJLi £ Lj-u>-o C 1 ' njtj i4_ujj) Sjj-<-u 4-lL>. i_iJl 

. L^_lC d \ V'. , „ a j 5^L11 ^ 0 ( uj 4_<_u J_i_4 ^_uklj2-« 

l_£jt . 3 jJL>. ^tjij^M • Q ' j I (jj-il 3tP*J c^ 1 ^^ 1 !) J" 5 *^ Cr^i p ' (j-* J 3j * 1 Lulli 
SjjJL>- 3jj_Lj£ ^1 J Sj S j<u " La S a (j_ajjt (j_a 3.JjJLx_o .sjJt, .si 1 n-v^l ( _ ;r 3 ^J- :>, - 1 

.4JVL1 bUol g-Lll «Sl_pJI 4l3m«J» 0 j~ ~ V 3jjj (j^s ^jijJ! 

/ ^ S- , , „ U '.(JiatAt^at '.jjLJI/jUJ! '.Kj^JI/ojSL^J! ijLuuJI/^rUMll 
2 at ) ^ tl (^-A m-jVI djLa>L«JI 5_i-al 1 ,1 tl ^ut\ (jt -4 

iJ3 l£, . «L_uJuLU I inn ^e-j (jr^ ^Jt d ^ mi m t 4_*_uj£La 

. J Jjl!1 £L<j/tj jj (JL*3 jjjij^Sij 3jjj_Us t JJt 

dJJj (jjt tdjlr JaLflj-JLi j»j-2jj (jjSLII C^Sjj. ^yllt i4-<-uJiit.l jlSLaVl (jt -5 

pjutJb ZZLuX\ ji^Vl 
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i_al iSu^VI (jjs -5>ill d)^-*^ <jA9 i3-cU^JI JlcIj^ jj-a-" 

IjLjIIj . pJUJI p£i-»o (_^<JI CjLlUsLjjJ! JLc!j2Jj 31aj. C)l 0 1 .il J-i^sl jllI 

r I 1 a c 1 ^ (j 1 J a »l 1 11 ill ^1 jJLlj Li£ i4jj|jj(JI (jjjjl_L2JI jjjjjLo JlSj . pt#j Ll>- I^j 
jjLj Zjjj-L^ I JLAj i4_ji_>JI CjLLsLJuj ^_j_<jj>. cU_ojl_4-4 ^^y^ <JL>.jJI (j-ijl i uj a 
H_fj^>.| »l j "LsLual iljjsLjs JLSj .«LxjJL2JI ■ t— 1 1 1 j^tjJI (jljij 

( _ ;r a LjJLc L^J p j~'' a j * " l$j" 1 " ° o^Ji lS 1 -^' j-°^' cj! j i<iLjjJI p-lL*jj 

.* 1 1 in -»J1 p I c j-SLlLiI jjjjj^-cLLlS (jl ^jjijj>.QXI ^j^jjLj^jJI 1 2j * <j 

3 j g frVl (j-iLij-jJI c-jl 1 .1 tJI p U I (jja-cl LgjJI (j^aiejSJI 4j! Jl^jll 
IjLui <_j| 1 11 ->J| p-Lcj d j*i 1 11-v^iII <j-tj oj-u^-ij SjJJLkJI la *' a • I J flJej i uj 

<GLaLii^l (jlc- SjcjIoIjJI 3Jj^l (jj> JjlStl Suii jf jlu .4-oa.V. ojj^ J'j^ 3 
jju L^j ui j3-4-> d mJ-SJLl I j' a ^l ♦ 3-lL>J I oul^ _uL! . *Li^sL>JI 

Jj^ Jl^J .4jj_<jJ! p j~'t ) fllj »J ^JjJI f^-^ (^r^ p' 1 "''^ oj-^Ji s ^ ' ^* c ^ ^ o^J 
(jLi j 1 .1 II 4-jI iti'aV 3j^-' 3 J I >JI JL>.| Hippasus ...I ; jJ 

1 U , 1 1^" 4jb$ 5JLa-" i ..I (j I . (irrational) (« » I a 1 a ») \l. t<~ VI 

(jjSLa <GJ jJ rational « LSlaJi» (jl^ (jj^ 1 ' o^J 3 
(2rl aJJaXa 5Jl 1 .ill l^sJLc (j^JJ^-^'J^^ oi^ i5-2ji»JI (_y£j .4JVI J fl£ 
(. Ldsj^i: jIjlC:^ J>»-J LtJo.j jljLcVl j^jfc 2-.^^tl jljLc^l (jf Jyj 

S .... 1 ■ j tl p 1 r 5_LajjII : iUjJij-lc. (Jj^-I djlal uu£l j^JJ 4^LUsl 

i ^ r L^, ga *" ^j^l-ll ui 1 1 4_LAj-iXLi ^L>. {j*a (Jji tl)^ ^L-i (JLiIo*l Jl>.^j V 

^j* * I tiaJI o a i u 1 JJ^II ^-Jj-* 4-l^l^-Jl pjL^ cJlua (jy^v 



jj* (jjjj^C. llLi£ (jl^ I La (ji^- (_LoJ JlJ ^-3 > w , ,,jt U ^ \ t"j La-i3j 

<_ . 1 .m lii ji ji iSLuLu^/jit ^LjuVlj jLjjVl JI^Lai (>u 3Ja}L«JI ' a uu£l i^jJI 

Jj-f 4_jt_j ' ^.^jj . cUJI i. , 1 nt i_al iVr<VI lj_& (j! JlS'JJ.I (j^sj 1 La a3 4-JI 

J-jLJs f.\ L*a_aJI J < ui " SjLa s Ij j tl (jLi Empedocles «q " j Kj.al < al » 
JljJUlU La^Li. i 'J-^^ '-. 1 .' ' ^ ' 1 <J-"J.5^ <— sLiij^lj . (i La Li ■ a 1^1 l 

(jSUjj 3_l>-jL>JI 2 »j^.Utl j ,3i*jj L^Li^VI \jjt ^La ojuJI ^ ajLCal <j-a 

. 3J ■ ■■ ' "i sc ^j_a d sell II 
<JI ^_Lal i La -"j" o*"*"^ J^J^ j aJjj J_Ja_j d Q-se-mlXI 4_jJLu_u^_U CjLaJLLlI ^jl 

d 1 1 ,i it 1 tj^Su J/^>> jJ^J La La- i n tl CjLaJLUl jji^lj . ctLa_u_uJ i.unii LkjLjjl 
^jl) . ^aJLJI d 5 tla CjJLflJj! ^-ioJI ^ ' *~* a 1 o . I Laj ' 1 1^ i j^-T J-JJJ 

jjj ' tLLaj Ljji.1 I jLa . (4_uL\I! ( _ ;r a Sj_a 256 Jjijl^j^I^j ■ La i "j"! I C ^«Jlj jjj 

4jLa ijJjJI J>La Lcacl-Ja Ijl Lai .^Ir I octave «i_sL£jl» 3_a-ij ^a i n't LuLa 
• I j i^aAjj 3_cSL«^j CjLs^Lc > U , ,. ,1 ,-.ral*<j\l t ^j^A-^^l i_sL<£j^l 3_aj<j jJjj 
: LaLj- i .1 ")1 olj ir-iVl I jlj i^iV JUaijj LgJI .1:2 3 j i uj L^JI^LaV (jl j! 

nj!j_2Jj LajLi^, La^jjjj^s (j! jS-jj J^LaJ! (j-uAi La^J (j! jill! ^IjjjJLs 
Ja-lji.! ^a i n't LuLa 2:3 La^jJ^La 3 j in") c^jL^ !il Lai . I: I LLa SjuntLa 
163: 173 (jiJj-LaJI 3 j . ..'i ciuL^ !il 4j! jlu .SujIjJ! ^-Aj iSjjjx. L^jJj ^pJI 

. ^1 i n**( i ii a IjLfuJ (JJ^i ' " J-i^ail (jLa ^L!La 

^j^-S^j CjLaJLj! ^j^* * ^jl ' " ) I La 3» ^ 1 I j>J_A ^Jlla jj-a ^jjjj^cLLi^ ^alsgj i ul 

a « iJIj I j i^ajj ' La L&jLjjl JI^Lal Jfla-i (^^Jl d a 3e 1 u i a 

t^jLu ^jyl^. p ' ga S CjLaJLLjl j^JaJLJ ^jl 4jr a <. i 1 i ntlj ^ La-j • * i, m n M ^l>. VI 

J-La idJJjl£ . L^llaj (^lll jIjlC^I (>u 3 La-j ■ 3_a}Lc Ja^>-J aJi£. Jojlj 
Cjl^aa-a^L^) 3_i^La CluL^I sS^juj t Lt - L ft jv »l j miVI CjLoj-a ^jLi tf^juljj jj- 0 ^ 
(jiaj (jL^J . JJLkJLj I Ajj . ..A" jj^Lx-l (^Lii-a (JjUlILC) Sjjjcjs (^LlLa ^ j^j , ..jl I 
jljLcVl ^1 j-itj^JI IjLA JiL ^L^ 4jij 4j (j^LiJI i>j_4aj*. JJLC JSLI 

.3^JVI lJJIj Ijjs! I JL* (jL^ JLlI . 4-aLa.Uajl ,JjJ ^jji-Vl 
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L^,Lca-a-j *_a p a in 't"i dcjL£j - ' M 1 " ! I a _}^JL) p i n**n jljlcVI ^j^ju OjL£ 

£_a ^£^Lxj * Lt-aJL>. lj-^u jj>.V! ^ j Lajl * (j - ^* (jr^ ' ^ ^ ' " 1 

JLcVl CluL^.^j uuJI (j^iiaJ! (^JJ (j^tlll OuL^ L$j| La£ oljlcVl ,j-a 

1 -ij " 5 " (jl (j^JJ-i jj^j-ll (jl £-aj .4jj^j *LL>.j(jJI jljLcVlj iSjalul 4jJ>jj11I 

.iiLiVI ^aiiLjVlj jj^jd! £-a jj^jJI jUol £_Laj La jl^-jj Vdjl VI uliLi^Li 

(j-o iLaJjjJ,! ^jj-iVI £-J-a^>- i— a I u'i^\ (jjLc 4_<l£. £-2j (_gjJ! i— il i ii -»JI 

oj_*>LILi LILc oLlUsLjjJ! pJLc i j!jlc>U <Luo-& V <Ljjiaj 3-aii 

. «Li£. (j^Lc^lj (jjjJiiL! al la-Ill i_al i~~f\\ A Ac tj*-*-^ 

La . 4_LaLSL) l_i_jjjL<JI J-a ^JJJ'"' A tl jLCsVl 0 JL& JlLa JJJJ 

JJjlII ^1 LgJjl '.i_ojjL*j Sj^Lj (jjjj^£,LLLflJI S« JJLkJLd) *L<-u>-i i^j-ll 
( j_u_]JlSLj jj_a 4_ja^La ^> fll) 4_j| L$_j_iLjj t(i »1 j u< 2 I jj-* 3-}JJL?ca 

2 j I ir-i? ^iLxi jIjlc^I c^jL£ Ltj .«3_L«SLi) (jLjj^>-» <ul LgilLij i«oljia.jJI 

i ii -»JI p I c 4_uiljJ Cj_iL£ i3_jIjlx1I J_Lo 4-lVI (_La£. 3j>aj*.jj3 i<L»j/jJLa 

.SL-uJ_iLI Slai-JI 

0 1 u-J L^jl i«Lui/l Sjj^o i. " 1 1 . . jl 4JLJL>JI jjLa I 
2 2 j 2 ^tl LtjL^j jLSL^Vl (jLa ijJal^JI .3-^j-2ll jLCs>U oiaIi 

L^jL^j =Ll>-jL>JI ill JLs. VI j J laJ <ii-o~ i— ( _ ;r 3 p"'.!* 1 LijLi (jjJa^Lal Jjij 

^jL>. jj* Lo (j! LuSL^j V .(jljjijJI (_5-l^. (J^LlaJI *L2JLi Jiia-i i n a 

«L3jj(_j La^ ^j-S-i-S-aJI j«JL«JI A^jjlm 4jjJI Ljjj J ii <u (j-ujj 4j| La^ ii_fl^SLll 
Lilu (>a) 3_;S>Li-Vl j 4j>SLoJI ajrii^ll ^J^Vl ^JLc ' j' ■ O 3 ^ • *JV1 

t-d-ljj ij-j>.VI a * t-ll (jj-ll I J tJa * i fiLa_L^>JI cUt_j_Ja ^ljj>-l AiaJ ^j] c_t^t_i . 

■ IgSLlI cr^ ^j- 3 ^' SJLo^Vl (j^s La>Uajl j-iSLollLi 

4 j a it Li (jlolajej ijjLulj Jl>.Ij i(jljjL«JI (jL^ JlS^ (j 1 ^!- 1 ^)^^^ <3 ^ ^ "j'^J 
.LaMJal 

4jJ _UU (( 4-Ui-^>- »> (jL^ i^lilXI (J_U_i_u ^^yl^-J . ^JUlII (J-uLlS-A 3 Jl>- j-JLs jCJ (J-*J 
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: 4 int}] i~n II (ja-SLj (jl <j-^— *i * *(j M (j^l j Sa (j| JLu .CjIjl>.j (Jjl^js. 

j J a IjJ i4_*_u_jJLj (_£J_1I »^ mi II (j-o^u (jo^J jl (j£Laj ^ t(j uLiiiXI ijL>.I^Jl_3 
(jl—Ljl (jLfl iJjLajs J^*- 1 (jr^-J . 4 I 1 'i I 1 '"1 a 4jJ • -SJJtJ (J-^J-I 

(jj-SLj <J-^-*-> -^-^ ""^ ' 3 ^ * ^ tjl " "IjJ i4_^>.j|jJI jljLc^/l 4jI Jj 

(jj_2j (jl£j . tLalj. j<u JJlC JjI (j^jj^c. LLiAJ Lj (j I *"j JLs-ljJI (jl^ Jiil 

£j*<n fjjJ\ ^ujJjJI ' j » II Jius) Sj^sLa. iijjlaj (jJLiJI 4JVLi 

JLaSLII j 4-ul J^aJI£ 2L-uJ.it I '"'I fl-LaaJI 03.1^1! (jl£ JL3j . (4JVI Sjjj^j 

ijj^l iiJj^.J.1 "tl^l (jl£ (_£>>• 5 SjLjuj . JUaJj^l (jicj (jJj^II SjJLaJlj 

jlsj . (jjjj^c. Lu^j (jjliilal (_gljj ^tjjUII i_4jjj^JI (^ «(JjVl» jjjlII (jLSj 
cr^ Jj^' 3-^L>JI ^'jr^' <>J - a ^1 J jjjlII (jLjl jjulII dJjLi 

.4-L>.j|jj'l jljLcVl 31 ml una 

LLtajv IjLa .4jtjjij 4j^iij (jjJJiJiJLi 2 xtgjJaJI jIjlC^I 4jJLHa Jj^jIjUj 
->J-*J JJjlII I jufcj . 10 (jjt Sjc-u-JI (jl JL»o (4+3+2+1) SjtJjVl jIjlc:^! alxA, 
I I JLao Lul i^lr I ^j" 1 .1 a (j-a 2_uLi S-JLdAI Jj I La S dilj Jjlj . LcLtalijl 
(4+3+2+1) n-r alt (jlSj . jJI i«(jLjl Jjlj 3j-<iuc» I2j « jl>.Ij Jjlj 3j_Jox.» 
1 10 (_gl i4Ioc_lu ojl^j .tetractos (j-jjj (jjjj^I) jj* 3_uLja-<JI (^ (ju^a j<u-ul 
j . Sac (J^j^ 3 j if j . L-ulll 4_JL>JI (^jJ j -i c I ( _ ;r j& 

. 4jC ^ <i> oil 4jj-t^J1 CjI Jl^ILjlXL) ^^jj (jr^ -^ L - 1 -*^^ ' jl d jlr (j\jLu 

1^1 jj* (^r>-J>II JJjlIIj .5jj>.ji3j ^-^J- 3 cr^l ^IJlC^LI 1 Jjl (jt£ 
V (_gJj_flJI JJLuJI (jl (jl^s- (_y-3 i(j\-jjl 1 n "a (jjljj^. ^1 4 1 nii" (j^aj JJLC 
(^gjl i n*ilLi I g 0^ ' (j^aj c?^' JucVI .^t_JI I JJt> (jji^. cLa-u^iij (j^Laj 

. 4_^>.J|jJI jljicVl Lai .4jJ1j^ . 5_^>.J|j IjIjlC.1 (j a 1 .1" (jl-ul (jlr SjL>.lj Sj_a 
J 'r-i j (jl (_,JI 2 (^yic Ijlj^Jjj ljlj-a I nj 1 .1?" (j^-«J ^^1 liJJj (^,42 sLjj>-j|jJI 
I r I j 1 j ... ^~ (j^-aj 5_l>-j3-^ ■ **i4>^' ^IJlC^Ij .(jo-I^JI) 3jo-^II (^1 
(J^oo-a^oJI (J-^3 t_£L3aoJI I ulr (j^jLLujj «U| jLu ,(_^jj>.| Sj-x (j^_ul (^j-Lc (j^_ul 
.(jojj^ (jjJJX. t_!j-^a Jj^sLs. (j j'a 4jJj^JI . ijJj^JI jl JX.VI Lai . JLs.l^JI ^1 
3_L*.jlj-n . 4_jJj_aJI jljLcVl ■ a j 1 ■ a " ,j^. SJLal (^JLlII JjJLsJI ^ Jljo j 
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: 411^1 



23 ,19 ,17 ,13 ,11 ,7 ,5 ,3 :4Jj! jIjul! 

6 = 3x2 :J^I 
44 = 11x2x2 
63 = 7 x 3 x 3 



ajjt Jja!_j£. SjjIjjlij .cjUJUII £l ^jf <Laj}La SLilJJLl jIjlcVI jj 
ejjt c^jl^j . L^lu 5jjl£J! ola}L«J! j^-**- jL»j( Lj-^-*? i jIj^VI 

(jjfcl£L!l jlcL^o (jla iJlHI Jjj-m (jicj .<b-aaa.ll vZjLJLluil ^jl , nil dJIj^Li 

I ^ , » i J.alj.tJI i>JUt ' ' (<U i4JLol_j£, ^1 ^_La_«_a IjJLC (Jl^eJ OS 

^Liajl^j . (^LaLc jls-I^JI jLQcLi (jSLIj ^ ' a2is jjluJI i_aju>. jju) j^VI Jl 
liLa . I taj? (j^LaLc L*jt 6 , I (jtajjJIj i3x2 ^jl uo (_£jJI 6 jjjJI jL>.lj 
Liaji (^jl i ii j 6 jl ^ i LijLa t(<l ij-a-j jjljJI <l>V) 6 J-aL*JI LiL&Uo 

5 jj fc. b 4J 4^Mc: V ^Mi-I ■il^'-vl ljufcj) «J^l^» JOc: 4JiLa IjJ .34-24-1 

LjjLajlA Jjsl^JtJI ^JJSJ*JS I Jj'a (jjJI 1 b» SjjLi CjVLs. cLjjj . (jlji£.VI 

Jlj*.jj «4lal£Ltl» jIjlcVI I gale Qjjj^c. liLxAI I (jilo! JL3j .(^JLaVl Jjuil 
-.2LJLUI SbujVl jIj^VI V] 10,000 jjuJIj Jo.1^11 c& 
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3+2+1=6 
14+7+4+2+1=28 
248+ 1 24+62+3 I + 1 6+8+4+2+ 1 =496 
254+ 1 27+64+32+ 1 6+8+4+2+ 1 =8 1 28 
4064+2032+1016+508+ 
Jljjlj La iujj j^£.L\j3 (_gjLjj_o jL>.i iNicomachus ((jj^oi. LajJLu) t_<^ jlsj 
jjLj JLi£JLa .3-uLcujVI oLliallj jIjlcVI ju 5£j*i A a *Luii dJLL* jL 

.jljLcVI j .(jjLjJ! jj1_l jlj-SLj JLa-^JI j S_LjJaJI jl La£ i JLcVl 
.j ui j II J_Lc ^jiillj j uJI qLlm L^jLJu ijljx.VI SjjSLi Sj^oILa sLLaLCJI 

j j r jl jlcVI jl Jj S j LuLa 1 Lia}l£ djLr^LjjJLi <GI «* . »VI Lojl I ilj 

jx I J a (jSLa-i 3-jjl jjJII J-^J 5 iLiSJ! (jriil' ^ ajose " LcIjjI 'LLaLCJI 

. LgLal 

4_Lal j-C £_a-a^5e_a Qa^J (_gj-JI till j jjfc JjsLCJI JJ-«JI jLa i Lojjjijj 

JH (jla liaikJI (^jfcjjiil J-JljII u& JUJI (j-fl) La£j .Ala jjuloS j)\ 
I iLfl a I iag,Vl jl <_slj_UVI (jjj IjLa. Ijji 1^1 jf IjLa. Ij^j£ IjJLS jljlcVl fljlfl) 
12 JJUlJI ,_Lia) _aJa 4jI J-lS 4lat^£. j-a jii^i? (^JLaVl JJjlII jl£ 

^o-a^e-a (j_a jJLi^sl jl£ I jlj .(16 LflCj 1> "J 6 ,4 ,3 ,2 , I 4-Lal $C (_£ jJI 
4lal^C £a-aje_a (_gjjl 8 JJLkJI Ji-a) ' kjj-Ja 4jI JJLkJI jc J-lS 4lal^C 

.(7 ^jL-uj 4,2,1 

(JlLa (jLa i4^Ljo-JI jl JlcVI 4jjJij (j-a j-Jlj£ p i (JL>JI ( _ ;r jt La^J 

j£LI . dUi jj^a j-l^l j " ; lj J-a-U JagjJI j^JJ VI V iljl aj i iiSllI ajjt 

«4jL^tHa» t _ J? _J1 ^IjLcVl < uijaj !il fft-j ' ti^J Jal_a_ii ^Jl 4j3 JLjJI i uiilH 

mL£ IjUa 

jjJJjtJI jl LxJLa (J^jlILij (jjliiJI JJjlII ^jl mJ JjVl JJjlII (_Lal^c 

I a g I Lc ij^olll ij^Ai La^ 1 1 Jl>.Ij Li i .i ) ^jJJljlJI ,jj j^J (jl . jLiLtla 

Ji^J . jl Ji£.VI (j^a Lajtj-LC. ,j-a Lo-Jj I i .i'iLjo La^jl '.J^VI 4 _ =r J LlDL 1 

284= I 1 0+55+44+22+20+ 1 I + 1 0+5+4+2+ 1 : 220 
220=142+71+4+2+1:284 
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.-SjjLjj. I2l0j I l84dUj£'jJ8,4l6j 1 7 , 296 :Jlo (jj^s-l ^1 jjf dJLlaj 

e^jLJ LUaji LuSLajj . SjLsi^J.! JLcVl ,j_a 1000 ,jjs jjV! 

SJi^Li (j-c ojj_>JI Li&j .sociable «3 . j iVI » jIjlcVI (j-a Jjj/^Lj/ 

J^sl £_j_«j*-a ^gjl i n't j crowds «j_utLjj>.» I jj -i i (jl LijSLa-i jIjlcI 
.(j^l (j-^ U^* l5' '-Sj-* 2 j-^ O^J 'U^ 1 

j! mJj^S-I 4jj/J_l#JI ^1 i n-»Jl jolc JLii I i aJ? (Jj 1L. niff'^ 

4c jjjjca LjjiJ I jLa . 4_uj/ JLuk (JK i'iLi Jc^/I (jSLxj 4j\_i i ^llLa ijjJJ 

ttilJLiLa ^ULa ^-^J Lj^JJ ' p^**" " rt f*LiLa ^jLa^-dJ ^-GLuo^. ^jtj 1 4Ja^b ^LiLa 

J'C i"i JjLc (_)_SLJ Jlj>.^j 4_j| Jljo j Si 1 * cj 4_jJLuLU aJJt 4jtjLLa jjSLa-ij 
LuVlj (d * 1 1 n) 0^>.^J! (jy-i^j uutJlj (41lu) c_ufc£LUj (d i ii ^J-^-Il : iJ yj_uJ_LA 
(jjij^C. llLji (JjJL>J! \jJb (j-a «lj^>-l (J-^-"J • I ftj i(4_uLu) £y>-_aJI (_gj_JuC 
K(4lalSLJ! CjI a i n-»J.I)) JjlLaa] (Jj-k <j-*J i4j^lij! jLu^/! ^1 4-uLja-J! 4-<j/jJ$]!j 
j_aj 3j£Ll I ^'ULaJ (jr^'-5 I J joJaj-La JSLi L$-j3 4j>-j J£LI (jj£-J (_^<JI 

t^gjl i ii "i a cJlLa Lg-La n>^>.^JI ^^Llj) ^J-^JI (j-lt> CjI n i qjJtlj 
i(cjl_«_lj_a <Gjj/) i_laSH 1 j i(^LU3^/l 4jjl i n" a CjbiiLa cQjj/) i>^>.jJI ^^Luj 

LSI) 

. JjLjt Lis ^ mi jjjjj^cLLj^ jLuu J^j . > ^ -T1 

SjijjVI jj^>l_L«J! (j^s ^ (j^j^cliLta (JjLL iPlutarch tiljLj^Li j^j LiSLa 

3_5^jjt_a ^Jl^ mi^/1 j>JLA (JlLa ^jl) .pin ^a 
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^1 L$J (j-u-j-J di! ju jL^tHll ^jt ^_Ud1^J1 .i^v^JI ^ *\ mi 

. jJsl^JLl 31lr~l 

jJsj .(j-oj-I! (j-o Sj_o I j H 1 c I 4_j_L=»J! oJ-ieslj (jjjj^c, 1!Ll3 Cjjjs 
. I gae 1 uj (^^J! lull flail ^Ir JoLisJI ^Ir 43Lbj Theano « >jLu» £ ^- w jj d^-Lu/ 
£^_u3^_o ^-Aj - «^ 1 its jJI ^la aX\ » (J^>* ^Lu^i LL?e_i Cjj-soi « ^_iLu» (jl <JLojj 
-S^a-J V cbl J_u . (jjJ^S Sjjlj dlli Jjlj (j-aJI 4jjJaj ( _ ;r 3 3j_u^ 4_uutl <■ 1 1 aj^l 
1 <i frVjt (^J^^-^-*^*-* (jj-^i 0 uifljl La ^jLcj-i-oj .<."»■»- itl 1 J-$J ^sr i nt 

jJsj) ..j ^t^tl j^«i 4_*_ujl_4-3j ' aj,^."t1 p /kIj j". . ..\ ^jjl ^yi 
diUjii) 1 Acousmatikoi <<(_g3.SL.Ljl q < u^U 4cj^>J.I ojut ^^rLc (jlLl 
JJjlLI p * rt ^j^Laj i _ ;r l^ 1 . t 4_jjL\11j <(«jj^» 0 1 11 1 jj-i jJ! 

j-iilj . I < tLi tj^L$X\ dillj!)) Mathematekoi <<(_gj^Lu3Li-uLa £^_«_x_a 

ijr II (_^£LuLi_jjLa cJJujI . 1 gj| . t ^^.o ^^-^j Lc ^-^j-^j ^^-^ 

1 , ,.j ^ U q^j.ujL^j (j-uLii 4jr JI 1 i J^tj^ ^^£LuLj_*_o^i Lai i^lljjLj 

LxjIj i LtjL>.j sLuLjjaJ! 4-fl-uAaJI V L*j_uG (j^j^i. LLl3 j LSLa I O-L-eslj 

(_gj^c.LijAl! j^. V! j&Ll! (jL^ j^j . 3jj^c.LLLaJI =Ll^jjX\ (j-a Sj_<i/Lus cjLu/Lpal 

i Lj^cLLii sLcLul (jjs ^lLJL^ j-pcl . 4jtj i ii U 4^,j_JuJ! ^j^alj jj| 

jLSLa! dijjl jlSj .4_<j/jjJk! (_^u-o-i (j-o I i j it j j Ii I jjVj i^Luj-ij^ jlc. 

«4xjJLiI! sLlo-iSLII » ^1 4j^j (j-a Ij-^J^ I la ' " a (_>"J^ L? 1 -^' llAW^ Cr^ (J^J-^^!^ 
Ju-f Jakob Bohme o^j-j ujj^Lj.)) (j_o j_jjL1i SJjLxjj jj^^J Alchemy 

dJJj oj^Lj ij] J_«JL5!ijj iLlj^2j j>LjI! (J-^ 330 j»Lc (j^jlJSI jJj 
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£jjlojX\ I J-& 4JL^ La J£ (J^a (_L-v <L-uj_L$]l t_sL*£ jjtj i Elements 

d J.T 3 * rt 1:1 (3^9 4jt_Lxa1 ^js Jj-t-uJJ i I a i ii^ I 3 jj- 0 <— ^-JLjJJ • t*^* tj^ 
4_^aLjJ! .3jJj*-a (_^4^.J Sjjaa. Jjlj £-U^aJ w i a " 

1 a (*^J 1 ^ t*^ 1 cr^ 'J i Phenomena «j-&l jjaJW (Jjjs-VI 

. j^LjI! ^Ljjj 260 ^Lc SjIjJs cjLaj 
Sj_j!jJ!j ^_ta mJlj p j i 1 1 j 4_La_2Jjl i_fljjL»jj Jjj^j^/I i_iLj^ Jaj" i nl 

«CjI a 1 1 ii a» <LaLc jLCij! jjj J-lLsI j Jjlj . 4jjl jjAI CjI aj?"i i hUj 

joJjlI jxj^LJI (JjjLj/VI 4-jjjjJj ,jjjLLx£ LjjJaoiJ ' ^^^1 o^-*^ * 

L^jL) ( _^3jILaj CjI a 1 i ii ILj 4^j-i « Ja&j-LM * <A mq^ ijJLL&j . 4_t_jJ_l^J! 

(_£ajj>J,lj .(JjlAJLi La-ilj jjla-ULi V (jjtj-jj (jV S-LiLs Ljpl La^ i Ljpl jj sLx-calj 
CjIjI i C (jj-^J i«CjL_j_UDj-flJ1 )) jj-a 4j in 1 1 ii i— dJJ_a ^J-aJlJI IjL^J ^ i im^jJI 

CjI a I < n tl jj-* Lfl^Llajl w se j * rt w 2 la * a * »j 1 < hLj ^1**< i"i t nVLi ^ i i" gL^-jT- m 

. Jaj^jlJIj 

Ijl i" i ill CjI j 4j*j^3 ^1 i ajV 4jjL*jj (j^Jjlal V 

I jl £ Ljj>c 4jjjLia ojjbj . nr jjjjU" (_£ I ^1 jl i^ys-jLiJI jaJLtll (j-a £-jLsj 
■ <i^ i ii U 3-iLajs. » (((jlsjVI (jjjLjji) LxSjjs- (jj-"tj geometry 2 a K (jl I ialr 
LaLja_] c\_*_u J_L$J1 j-jjjlj • L^laLCj cLo»l"i u < ul ^^^j-A ^jLaj-jJI fiCLSjjJaj 

isLuLt^j^l 3_ij^tlILj (J) 1 »"_) j-a I (JL>. <_J tajj V fllaJLl I J Ju»JI (j-a I " 

«(Jj_i^5^/l » (jjSLj (ji (j£L*ll (j-ajj i£LutaJ^>LI Ij^i * Q " '-^i cLLiis. 

^_L»_a V JlcI ^oj3 LJLc Julj La Ja^**i ill i ^-Aj . d i d * ^j^oJa^La t L)^ 3 H"*"*^ 
SjJajjiilj jL>.j^JI »l m i iiLi CjIjjI (Jl a «" i iiLi ^1 a i nil J-'- a '^dj^-^'j W 

03J^ (J'>^ ''-<-'/ J-i^! (3^- '^Lc. 3jJLajJI ^Jj-II OuL£ JLiS iJaaJI «.jjjiJj 
^ i n-»Jj . LlJj-Sj ^^LjJLI Jjlj I 800 ^Lc i _ 7 IL>.j ((jj^aa-a^l )) j-^J (j-* ^ ^ ^ J-C 
( _ T JLc I J \< CjLlUsLjjJI lJ £ jjjIj JjI'M t_jLjSLI (jL^ JlSjj i4jojj/ jJLtaJI 

4_jjj iJjLaj pj ^a-i 
(jjSLj Cj-ijc-1 w flia * a J^j-a (^Sj '"■ «Ja I (_yJ-Ilj i467 Ltjjjz, (_yilt tfljLc Jjj 
JjjLi 4j| <" i iiVI jlj i^iVLij itdaj i ■■ ^^J-II CjLIAjjII ^1 I J S i .1 a L^la 
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.(jljijl! tj-& 

i_g! 'j'j ^1 (j-^j-j V }LaL£ ^ <ir « Jj i^Vl » t_iLj^ jjlj (jl^ jjsj 
* ( _ ;r jiu (_p3jjillJI tjl^j . g 1 nil t_^SLI! ( _ ;r a JL>JI I g l"i a t_il_ujl 

jj-a (J3 _]L*J 4jl 0 1 1 n a ^jl ^lj_a <JLiL) ^J-^^ c ^-^' mi ^Jl ^Lljt_) 4_t^ 

La_i L^llseJ ^uJLlL^Li cLt-aL>. 4_u_uJL>. 

1— il j uVlj j_Ju_>Jl I aj 1 ■■ 4_2_>L_u JLmV Ijlj^to LUajl >_iLi\JI jjLi 

jj-SLj (j-^J i(Jj-^J*-a (jl£La (j-a Cj«L>- L^jt^J (JXj VIIIj VII 

^j^a <",t^ ■ , ,.l ^j) J) w n <d ~- ' gall .iljlcVl <J^>« ^jLlj 

.3_LaKJI 

^V^SLjjj n_gj^>J,l jii j ->JI ■ Lajl Co j-Aj Janos Bolyai (_gl_<Jj_i (j^j-jLj 
JjL^j '(j ' "Jj ' "I 1 Nikolai Ivanovich Lobachevsky ^ < . .. A j ,^,"1 ,jt 
iO^jJ! lilta^ JjjVI (jjUVt oLlUsLjjJI (<sJLc iCarlFriedrich Gauss (j-ujl£ 

■ 4j Jjl^l^UI 4-t-uJ igtl i." 'j a < .1 3jj/J_L^J! (j-a !jjjL>- Lc^aj i3jo- ^Ir 
qj, JLilal L^>.jHal (jjJI liJJj (jc 'Lallg&ja CjI g 1 1 11 a (j^s (<s-^-i-a (jllajl Jl^J 
V 3_jj1^_j_11 Cj\ -1 j ^" ui-li» (j! cLi_jl_iI1 0 1 1 n U ijjlitll (Jjj i n i (J^>rJ-*- a ) 

CjL»_al_>J! jj-a ^J-ujJs ^JlC ijr 3 VI jjjjjjG V dJIjLa ^]Lu J_lA (jl La^ 4C_uj-3 

.4_L^XI J-*-" (j - * l-^^- 1 w 2 U (jy-Aj iCLSjJJtJI 

(_g j 1 U , ., wt t 1 nt, I ^Ir 5jj 1 a a a (Jlu^ 4jJ_J^VI t^JI j! j^l ^Ilj 

S^JlI^JI C^Jlr. ^1 XHIj XII jXI *lj^-Vl (>c. j-taJJ I ^^ib) (jJJUjI 
Sj_al_«Ila CjI nj?" i na 2_u^iU , ,, T 1. 1 jIjljVI ^^illl -I ( ^ 3 n i „->J,l 



125 



4jI £_o ijj-ojJI (j-a ^Lj^Ja ^>*-ij (J-ujJulLII (j_o 4_IL^-i 0jl£L3sl 1 ^laL>.| 

.^itill I jut (^ic- ^ U V" 



«L<jJLc *l_ojj3 J_Lc Lajj^n-o (_gjJ!j tCil g K 4_uj/L-uI *jj ' =aj J m~ i nj 
syncopated algebra "j laqjJl I j^jsJLd) w j~ Sj j^'j ^ i all olj i>>LjjJ1 
\\ . .v.al «L*-aL>- Ij^-^j i-L^aj] Jut'iiM) 4_iSLlj tCil «a K 11 o < i ^ jJI 

sLuljjj £ Luj| i " ' lii ■ *•»"■ 2 a j i auj«XI j j >JI 4i!laVl (jjs JljJijlI! SjJJ 

( _ ;r 3 4-4-iJLS CjLjjcjvVI (jl JjiiaJj . J^LlU (J^lS ^jIjJIj j^jLjJ! jjUj_aJ! 

jj.-a 4_u^ >r- ^ .i^ : Lg_j-3 5 .^i^LUl . a ^LUl JliiJ.1 dr^j .mathematics 

(. 120 

"<->"J ^ J tL-al » Jii-o i jljLC^/l 4jjJiu OJJ^**^ »l 1 1<* LjLo~l t_jSLil JlSj 
i n a (Ja. ^ylz. i,jjjjLuii-jij Heron (((j^j_Lfls»j Theon ((Q^udj Imbalichus 
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«Lc ^o-aj?e-a ( j_o_u_uLj ijr 3 4 ^l!i_a 4 1 ^ \ ut°\ Jl^S . I O-uuJts J_ia£ JL>.j (jj J 'A^Lo-aJ 

«4_il 1 n-»Jl jjl j-ulj Diophantus ula il bjj i_iLil? jjju^s jju 4jI jLu 
(j-c 1 ^ j mi plt'i Vj .£_UsjJI j-j-*3 <o}LlU liJlil! ,jj_2J!» Arithmetika 

(_>iLc <U| i_fj-4-u (jjiIajLajjJ 

i^I tJiiL>. l"i ~ i .il (j-Aj) corollaries «^jLli!t» ^^jJ! <l j « < n't li^e-y 

1 * tl ^j_a 4>j-_j_c J I <Li-u J_L$JI p 1 C 4jl)l_LAj-j_a £yz I ^ 1 ea^l sell 1 o| ^^SLa-l 

„2 . I II jljLcVh) J-i-Tj mSUI ^ LjL£ 4J (j! Li^ 4(4iLulji>iLj j> Jl 
:3 j 1 njila VK mi! ojili ■ La S u Ji-«j jIjlcV! ^^-Aj) polygonal numbers 
jjtj 4 Arithmetika «LiLj£ <j-a ^y^- (jjjj • (84 3JLI , „l| 5-»A,^ll jJajl 

. \l . j .".^ 4j^jj j^a ^Jj . cQj_u j_4_u 4^ i h^mjJI d 1 n*" 
^Jjl 1 nil jj_a d flJltse rt LlaLa-il ' a ^"'^ * ula >l flj * S ^JL*_i \jJt cLiLiiC (^^9 
. 4jj-^>. ^J-^ 3 jjl < uU Ljljt_lj 4 4jj-^>. JjI i n a ^a^-JI Ltt^ j**i * t (jt jjSLa-l (jr-i-Jl 
^j^S: (_dJj_> 1 ta j ^oJ 4jI VI 4j£jojs A 1 1 c (jLi (jl^ 4j| (JjiHaJJ (j-aj 

JlC^/I ■_ al mm^I 4j 1 j rt jljLc^/l 2jj Laj (j^s L%aL>. Lc>3 "j-^-l <LjT JJljjj 
^5 4jj-j_>J1 pi a i\ LaaJ I ^Jl J_u_4_uj 4cLLL*_a LLsjj-tlu j^tojo (jy^II 3J^_>JL1 

»l i"i" 1 ..Li) 4j| VI 4(jj; jioiaV ((Jjj^j^/I » 4_iLli? (jjs j_4i/L«Jlj jjIjjJI (jj|j_>JI 
La>LUI j j ^1 , ,ij V (ajjIjJI (.uliJI ^liU ^MUal jJLu (^iJI Jj.^^tl 

. L^s-Liajl jl «Ls-jjJiaJi.l JjIj^iII (Ji- «L4j/JLl^JI ^oJLc. jj-a 
3jjpJ,l ^jLlaII LaLil*l (jJjj o' OJ J 5JL^° 189 (j ..UM'ajj \ jJUj 
. «L>.^jJajs SJLjjla JSLI JJLa^s (Ja. ullac Lj p~ jj sbl il 4 3_aL«JI JX.I jill ^j_4lJ 
Sjijp.j-o ( _]_S1 1 11 1 LtjUiJO 4 ( jjjJljI3V ((Jjj^j^/I » t_jLjlCli 4 1 JUfc 4jLj^ o_5-\J J^J 
i_i j 1 1 ,iLj La jLiLi il 4 4jj_40aj>JI w j~ ! a ( _ ;r 3 «UoL>. Oullij . dx-ijLS j >l 1 a a 

. ( j_ a la_il_3^j_i 4 iaj t nt 4_u3_4_4i_i ^ji j^)^- 4 - 1 ^^'^J^ 

i_ijJJa-l I J ^ .. La '-I -a jj ' Jl <f V L>.jaAJ (jlj^aJ I 4_JLlII 5JT 1 nUj 

lilj . (5Jj j S a duj ,„<l| J^L>JI) 

j^cJjl I r ■■ La jl j > (Ja. jljjl (jSL.!^ 3ijJL>JI ^ix^aJI Jl n<" t nl Ljjj! 
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16 3-4 jjulII jjSLJ 

16-2^ j_a >^^' fj-^ oM 

2^ - 16 - 2(4 - ^2) LpuSu jujLt^. 
16+^16 - 2^ = 2(4-^2) :ji ^1 
2^ - 16 = 
t _yi 1 6 — 2^u5 : (j^Jj (j I I jj 

3/16 = ^yi : jl>o 
25 /256 : a_A Iju*.!^ I^jlc jlj>o ^u^^JLj^ 
25/144 ^jSj j! j^lj 



Sj_o (jy^j . . . 6 ji 5 ji 4 ji 3 j jjti! 4jjl i .I a ^ (ji (j^l LuSLxjj 

SjLujj . I jSLtj — j J®* — ■, ajli&x (jjj J'^j""' illlls J*-" 

289 c 289 

I j I ^ Jjj-kj v^jVjL«I! ajjt Jla jjl .SjjijJ.! j-lc. oVjUI! allui .it i^jJ! 

t. ■ I ii n (jL£ 1 5 a 4C\JLjJL>J1 ^jj-^J • jj-olajlJSaj.} (J-s-*-t ^tJ-^^ CjI a i ntl 

»l n I r <>j-^>>jl La i_al ifuj£l Jj^ liiljj ..U'.lajj \ L&jLCli! Jx^aJI 

J '^' a • Loj| -Sjlj-JI J^til sU^sLiJI C)l a 1 nil (_>^»J w J Jj ' ^ L -*-? 0 J 
j'^"' 4j1 !il) 4_t-£sL>. 4_1L>. «C_>JL*»a l i 1 1 hi <( iJ3 _i Lj^_i j-lO) (_L>*JI 1 JLA s-^-ui (J£ 
i^j) JajJL jjl-uLi^jJI (jjj£Lflil 3j>JL«js jjj . (^iila I 6 JJjl)! ^Ir 2 tall 
.ajsmi j>ji £-J-aj>- Lg-La (jj ualigj i uJ j<u 3-aLtII SJL>JI SjLc (jj-^JJ^ f 1 -^- 1 ^ 
Li_L£La_i 4-aLc SjLcLa ^Ir J j i.aaJ I LuLCaLi (jla i^. JljJl^JI j-iijil jIjjLjj 
(5_al_C 3JlX.Ls (jJI Jj^sjli Jj SjJjlS bljLcI iQaJI j^jj (j! OJ- 5 ) LgJLaJLi<-u! 
^Jaj^jLLl Li] ^ <i i ii l ^ ^1 o«**i i nl q\ . 4_tSLa_LI J^ItkJI ^_j_aj>. ^"1 i**i i n ) jj-^J 

(j^LJ . ( )! ^>»-JI w 1 C cL_j_a^_aJtJ1 Qja «L>.j^ ^ i I J_Aj ((^a j—ajJLl)) 4_flJHjt_a 

jjSLlIj 'J^*-^ LaLc lj-aj Jn'n ii J V 4j| La^ i^lj^^l I J^J j» J-2j V (jjiiajLajjJ 

. 16 JJiJlJI I t'n^Z. i(j 
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CjL»_>j_U dJ-3 JLcljJs J in'inij i^jJlJIj jJJL>JI i. 1 1 (jja_L3 ■ (_)! 1 n-»JI 
ljr £ jj_aj_JI (_Li-.ll (j-o (Jjl I (<ijl (j .1 ta iLa (jL£ .jj-mlSLlI j! Zlxax (r^itl 

« ^» (^Lijj <_ 3jj>. jjs- I J n" 1 ill jJia : (jj-tjijLiJI jjlj) 4jjLjjjJ! cjLlUsLjjJI 
Sj_LJS_t.l ol <j 1 11 1 1 (jt^j .« jJlc» LaLlkjs ^yll! arithmos 3 gK ^tr SJVjJLI 

jJa jL£ i^-j-LJI SjLil icLUjOxJ (_gj.ll jlo->1I J •j- 3 -^' 

■ t_gj J K t uVI Hero «jj_ut» (Jjja ,j-a (j-tjjJLi 4Ll3 J «i «* 1 ill 
JijJLcJLi A (iU'tl) (jjJajLfljjJ Lsp-jJa (jjJI (JSI 1 nqlt sLlUjlII d V.'^H 1 ".'J 
CjI 0 in jj-* ^ Q ' " i_£l 'L"! J '^t-jjJI dim nj-tl t. i 1 11 m (^iius 

jjja LtaaeJLa ^1 *C i"i Lijjjli j JL*3 V <Ol al^ul Cjj j*ir I j iSJL^sVlj .Sj-allll 
. (j;J_ajJI j^jJI j^JJ (_gjJJL( (jyj-LaJl 4jl Jj ^ JljLa 4j| jJb j-Qclj 1 jljLcVl 
w I c (^jJa^La^/l . ^jj C I " jAtl ^^t^il 1 La JLs. ^1 d J t i '<■> Jj 4jl 

. 4_ujj^?tll I ^LtJI 

4j- ir-i (jj> Iji^Lla Lul j (jL^ (_gjJI (Samuel Johnson jj 1 "\y>- Jj^js-^ jl 
^£L4-i» cjIj jJLs i i n \j j i"i"i i > (jl t— t^t-i «U jJL) Lo (J^ ^jLi 1 1 ) 2IU a (4jIj I 

^jl ^ i<*>1 ^J! "^J ' " * J^ 1 ^- 1 i ^- ) ^5rJ^^ (l)-' 3 ^^L- 1 cj! ^j^"" 

(j-o (jLd dJJj (JjlS 4jl jl t(_g, ulSllI ■ La 1 * 1 1 j CjLlUsLjjJI I »"n j«J (jj 1 u i_y>- 

j_Lc (_LaVl (j-Lcj iS^Ljj_JI i^^jJI Lgfj <tJ ojSLj (jl ,_L«^J,I 

a-Vj jl 3JUJI aiut 3 Mi^Lil 4j>-Lv tiJLLik ojSj V Ji^j . jljuzL^ L^ILutl^l 
^CJ (4_uLl^_jJI j^jsjJLlJ <G_lJ_>JI j^_ajJLl ula ll 3j ' S ^Jjl i n a ^JL>.I j^jlajJtJ ^jl 

I 0 <^jxuq cJL^- 1 ^ri- 3 *- 1 (iH-^^^ -^t^ 6 - 1 ! (jr^ Cy*^ LAjl*i">- i i u (jy^II 3J| i ntlj 
L^yLu, I nlr (j-l!l ^lil j ta "- 1 1 Ljjlli.1 I jLa . (j-ulajii (jjjjLc I 1 a ^j^i^aj 

j I U 1 1 jj-i^J^JtJI ^3-4^?e-« -(J^-^- 1 t_ot_^ LjilC iJT jl j ui£ 
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1 . U~ ... 1,1 

Laji£.j .SuiliiJI SJUJI ^ L^. jJa (jjjU! (jjljUlmlLi (jLsj^tj^jVI 5JUJI 

^ .'J la 1 1 (jjJJulI! Jo- 1 J-JJ-a ' "»■'■■» i>j 3JjUII (j^jls }1£ (j-o 200 ^jJaj 
.jjs.VI JJLkJ! jji«J! J<j i nil (j-a ^ j i aJ tllli jlj 

(^LjjjJI t_i^JLj/^/!j <Qjj_>J! jj^ijJLi Ljj-oj o'-^j'j I j L>.j 5Ji mXI 



20 




208 




l/+ 10 J( ,-10 




10 + ^20 + ^, 




100 + ^20-^ 




208 = 200 + 2 j. 2 




8-^2 


a4 os»>ll 200 c >_, 


4 = % 




2 = ^ 





3_Lj j_o 0 „ i „| , ->}LJi.! J-jJs 332 ^Lc: j >^^l j J-SL^V ! I>c. (>-=>- 

(j^ji-a 4_]!jj9 L^jK i n _}JX. iJ7 se-u^\ ^jLajJI jj-* tl)J^ (jj ' t4-jj J i'C i n^l 

f^^Js • i3i>^'^' j^L-j-J (jr-s^-^i (J :=e - a L^j' i4 < i.n'i 

d"n i^i ^1 j (j;ji!t iTheon CjLlUsLjjJ! joJLc (Famous Museum «j j<j uJI 
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,, ta 'I a j j a t_)Lj^j ((Jjj^j^/!)) (jjjjijia! t_iLj^ i>!jj>.I (_gj-JI li^E-JI < .*r- 

fiQ-Lil ' a j ' J jjjjj^cLLj^ ^Lut jj-* 3 (J*^ )Li_u_>JI pJLc» 

j-sLlII (j-a (jl^ 3 1 1 11 4^1 011 1 .n (jjjj^c.LLi^ Jijlj 4jLi I glr) Hypatia « LuLuj*)) 
. (4jj£La]l <LupJI ^\ ^1} <j-a 3lj-U 0 Ml" jj] I Jl>. 

UU I * , ,u- 

cjj_tx-i jlsj I J-A . 4jj^c. Ll^j £ Lu ^li^Lalj 'Lujj c^jL^ jLis 1 jdlj 
t_uL>.^/! t_j^LLiJ! (j^s j_uSLI! cJ.*^. <l«jj/Ij 4 j h ."n cjLlUsLjjJ! lJ s L^jlj-UaLx^i 
cjLWI cjLj/jjJLLj jj) 1 » "n Liai SjL«JI cj^>. Li£j . I *j j ■ h ~- (^i^- Q^jliljj 

^Jj 2 j I ^ L^aji * 'L^JLi^. < Ci V uu JLd-9 t4_4-ijuill jj < ^«ll 

jj-a (j-Jj-U 3 ^ 1 ^ cjLijiJI L^JLjj>. g I A-^ V ( )L?=j>. ^IjJ (j-o Lr»o duL^ L$jl 

. L$J 1 j-Ua Lst_a ^^iszja ^yC p j^l ■**' )| (j-* Ls^>. < l^LLaJI 

j-Lo jlj-aijVLl LiljLl JL3 iSjjLc S^jjIIj iSjlaLsJI Lu LuJt f. Lj I ^Ja j 

^^jLU ihli 1 3C ) pj (^J^J-^ U"J ^ ^ . ^-l^-* l>)^ .Cil~w SjUJLC Cjl^ r 1 n 

Li£j . 4_ijLjj_LflJ!j tL^LulaJI ^^LlIIj CjLlUsLjjJI ( _ ;r 3 A \A°i 4jj_A^>. CjljjJaj 
d La 1 uiJI tjL^ i 4jr -Lj^J1 p_jijLjJ1 ijj^G- ^j-^j-A ^j-ojJLLs jt^ , 4_tdUjJua j^ij ^jl 

Suj-SLiJ! J^L^II ^iiiLLa oLi ^ , ,„ U 3 ,„ ,;<!! 3 S ikX I a^iKV! 
O^LiJij V (jjiLlI! c.4.Lt^. i«LcLjji L^j j_<Iijj (jl^ La ( _ ;r Aj . » U ju . nit 4_uL\I! 
i3jjl>J,I S-u^Ia^LaVl <Lj/j jJ.! ^1 ^ <"UI (j-a ^^-Aj 1 LuLji^J pJ 

(j_a p j a \l . a] jj.- 0 <jJ!j_<I/l (j-Lc CjjLLc! L^jLa dlljl^ .i—kaljl! tfJL^J 4jj^j 
OJLA dol Jl^J d xa ■ lAaJl JjLtai! q « j I 4jS_uJLjJ ( _ ;r 3 Jj j uJI (_gj_iLc 

i5_i.Jl>J.I j 1 nil LjjLaLujtl liil j£j 1 1 j"j Laj&jS) CjI a-uiJI 

<jjj_jjjaj Cyril «(_Ljj j 1 .1)) (Jla (j_a Cj!jLSj_i! L^xI! < * ■ j a«.j J_S-£ . L^jjjs ^1 
« t;r ij^JI » ^La^jJI (^I^JI Orestes «u ' 11 JJJ^»>J " . " a *"' H 3j",jU;U , „^ll 
U I S ■ Uj . ^j^-S-il 1 nil L^jj-o^Ljj L^jLajj^si ,j-a Ijl>.Ij (_g jJI iSjj j r'C . ..MJ 

U jll (jJJLjJII ^LcjJI (j-a Sj^jq-v (-;r fli!l JLfli (j 'i^j'n .iVj'C ( 11 ^jjll <>>^i 
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Ltj . £jl jjiJ! ( _ ;r a j j i uj ouL^ ^LajjJI jljJs Sj_aLlaj J!>L>- 3 a al * a a LuLuut 

i4_ujaJI 4-iL-alail <13jj_«Jil jjjjSJI (j-i-><J! JLtuT <j-<-2-iL>. (jjj-aLlajJi! (jl^ 

l_AjjLl2! ) i^La^jJ! 2 I tail LuLuji *LaJ_23 Oul£ (Jjj-!! (OX.J-JI 

. I 1 ^9jJ>. I ^CJ (J-aJ *-^*J ^ Lj_*_uJ^La jj_a ^J4>-^ ^Lui-LlSUI ^\ 

^aJI d »j i i"itl 4jjL>J! oJLA (jx. iijJL>J! (j-a JLSjjV! ^Jj-tl (j-a ij_9^} ^ 
CjLoIJJ.1 ,j-a IjJlC jJlS .CjLlUsLjJI LgJLaX.! ^1 Lul n^t OuJLs- 

U^\l « (jic <■". Sir i_lLi£ I j Lu (j-a (jL^j • Ljj^LUJ sLulaLj. Lp£ LgJ-iljl 
i_sl_i£j ijjjij-ujJjj! 4-iiJ I (_g jJI « 4_<lsjj_>J, ! £jJaIL)l » i_jLj£ ij^- Q ^ a J_' v 
((Jj-i^j^/I » i_iLl£LI L&jJIj I j >.j a. I 4ir i n ilt ^LlL->o 4-l3 CjJijjI ji.T 

iCjWI ,j_a j-a^e-a Cjj_SLj-jI J 2 '*» i(_dJj ^ I f Sj^Lcj j I 

i4jjj>J! 4_>alijJ| (jji Ll2J Sljlj .jjUy.lt jl j-^j ttLiSllaJ I jL%3j5U ' . '^J ■ a\ 
0 JLA (j-a tjjj mi (j-tJ | j«J " U *w T I ^ j , ,||^ i(j£Ll^ . £ Ltl j**( i n a (jjLjJLl (_£jj>. Ij 

. CjVI CjLiLj£ (j-a Cjlj^tiU 
d i ' aa * rt OuL^ LaJju (j-a I ^o3l (jj jJI »l aUTI ClLal a" ifrl ^jLs t«LiLjJL>JI (jy^J 
(JLcvVl Cjj-jH^.! JlSj .d jaUII L^jljLjoLl jo^aLajjtl qj& LgJJ- 0 ^j^j^ 

^LcjJI Jjja (jjs l^llq (ji Sl^LJjjKJI *ljLc:lj *Lal«JI j (jjjSLUI <j-a 3JLv}UI 

i(j-<_ujaJI »l nUtl ji-l J^j I jut . (JljSLill 'I jU.Vi\l t J ^j jjt (j\ jtj 1 ,it,| 

(415 f L^) jjjti ,jt La^ 
i3_u-u 1000 «u! (jJI SjLiyi ,^>LUJI jj-^ac ^'-^j ^tH^Jj-" 

.^^LiJI ^jls 4jj_Aa^. Cjlj^iaj djTj 1 11 U Lijljjl (jr^ CjJLso j«J iLdJi ^e-i jl 
jj^a ^ ^ j "■ La w I C w i^a-flj J-iSLj/^l 4_yjua t_ij_«JI (Jio 640 ^Lc 
l^_)j_A I gg-sJeXaj L^-i_u Li_<i_i^ ^ L&»1 air (j! La^ i ^j J J uJ I LjUjIlSLa CjLjo2L%_a 
i4_Lj_aIl]l ' - 1 1 Uj U ^ t I JjJjlJI p j* ^ Ijl a~»» J^-^- 1 ' .(j-\_>oLi]l jjjs Lj-C 

jusj . 4'- (^ij La I jj_2ji t_jjjJI ,jSL! . juVl (^Jl di! j c^LJs Ljjl VI 

jj-a ^jL^ 4_aj>.jllil ^.aLijj J J a '<"< * jjjj^oJlLLI ^LoJ_>JI ^j^ju ^j ijr 3 * ijJ*-!! 

4^jLc ^ j-rj i M U Lijjjl ouL^ (_gjJI o^^JI (j-sj •h-l>*^' (*->^ 4ji_Ju 
<Lj-o-Ll1I jjLuaJU (J^l <" i i.Li t_ij_«JI j»La iSj^jjjJIj 3jjSL2JI ij:r us^jil\ ^^js 

^a^jLiul ^1 i^jJI J-°^' '^dAWdJ ^J"^J ' " a J £ ^!- 1 ^Ji (J- 3 LlJLl 

. 4j9a_aj-a 4 j a If 



ISO 



(.OLJJ J^a 1550 - 2550) ^jjbl ^IjoljLu^ 

Jijtil JjjIjJa ja^jjJ Oul£j , - Uj , ,. ,tl ^gj until a UaU | 
^qjjuu3[juz (jj-^ l^^* ^ A > A jj-u Lull! J Qj^ilj 



j_i!jJ! (jj_SJ!) LLij^>. jl^. ^jVl ij^L^al 

(j-a ^ySxtaJI I ^ a I Um a 4jj/jJLU 4-Ujj'si mil nil I 



cj] jl^; q i i v - j v» 



131 



cjLal mi'^I SJi^ili oj^iij i jlkJI Mohenjo Daro «jj!-S j-a- < Aj^a» (JjljJa 

^jlS A i i^-ij-a ( _ ;r Lc- (_g I £ L* T J^ i— a^jjj (JjLia ^Ltaj ^IjlielLu/! :LuLj 

.... IjSLij L^lVl ji culU! cj! j Mutl jl (5uLi.) 
i— a I 1^1 "^1 Lj^^p- 1 1 U a (Jila-ij cjLal i^r^VI j-j-a^. p-Al :LULj 

^1 cjLilim pl^. (jL£ . cjLilim p-Lcj j-jj>J!j i .I -»JI j^yfl iy-^j J-J^ll 

iJ3 _5 JLj-d-JJ ij-a_>J!j 4_i_ojL_L^J1 (j_a L^ejj-a ^ J^ - **' ' 'i 1 LjJlJlA Lcljlo*! i La JL>. 
i^J-c^JI dJiiJI ^yfl joUII I j^J JLajtl^l Jjl jl£j . LI jjJI j Jl ^JaV! i-jl i n\ 
.4_u_oJlJ^J1 ^oj-uj-JIj i nU (Jl o c t Sj-u^ 4_j_a_At 4J (^y^-uatj 



S_jl_jj_L! 2 ■ ... t S « iRig-Vedas j_jj»JI (_,_!! 1^1 i" , »l 

(( I 11 »1 ft I uVlj (j!j-J_tJ! 0 J-A di-lL^ . (_)-!3L>. p J 0 Leaj Cj! j JLo 

Jaki. Jaj 4(j!j_LiJ! 

OijLSj . 5j j ta " a j_a j»L2j ouLCa i LiL2jI jil^V! A'^VI LaT 

C^jLSj i=L4j/J_2_a CjLu/Ll3 (3^JJ 4^JlJ J-i-aj-2J! (j-a ^' i -»* 
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.iAaJLp ^a njll 6^0 1 j&ll tJLoJI 



.4-< 






gL>.l i u U 4j3 _b hi a ^j-* ^ )4 -*- a «L^-iJ (jj-A <Qi i nil (J3^j (ji (3^^ 

jj£LI 4_uL_u_>Jl CjLj^**( i .ill ^1 4_U_uJ J_L^J1 j-*_u^1 «;L_uj)jJ 4_UJjJl Q^^juj1\ 

. L^j 4j9^Lc fill ^a_jc_tfo 



1 Ml 5ui_iSJ 



(<uLaJ! (iJ£il (ji^ sLuiill oUjjJ.1 t^ru 5ls}L«J! J^. (jl 

Lj-g-ll "i^^jjua Oul^ jjjjj^c. llLi^ ^1 I La a. LJL>- i. 1 1 u T\ 4jj!jJI 

( 13 , 12, 5)j (5,4,3) Jlo ^LiJ! ^>L^; JI^Ll (^kju ^1 ^j^llxis 
L^Li ltf juk jl 6^*il (>J '(37,35, I2)j (17, I5,8)j (25,24,7)j 



. (jLajJI dilj J £-0 4jjL>o 3 1 1^1 (jlr I o> 

(jl (JJJl2jjlj I p-#jV ,Jj^c.VI 2 S La * 1 1 j^-J «La-i^JI jl JlcVI O afil . <Lolj 
(j^ 1 0 se ) V (j_]jJI t(j -j, 1 * ^ 11 Lai . «L^t_ijfc_i-aJ 

•>c jJI I <■ m 1 h ja^jjJ (jSLj pla ijLCa^! i>jufc Jla 
i Ij » 'a 'f'Lc' s '^>- 3-J iCjI j r,-*Ljj-il ( _ ;r ^ p j LSI • ■■ a (jj<j jLi^JI »l <i U 11 1_<^ 

jj-a »^ i"i 1 l^oi-aL»j La^ u l^OaJI ^_xJe i"i**<t 3_)ljL>.J cli_ujj>. C)l a K 1^-aJL^-**( i nlj 

^aoJaa-a 1 ^g-a JL^-**i < nlj ' JJ ' agll J^oA 5 l>-^ 'Lhh 1 ^^ JL£, 2?l £_a 3 N j 1 a 5 1 1 4_iLc jjl 

■ 3jli,i"ill CuLlUsLjjJI 

.4-«-lJL3 -^d^ J-" 1 2-JJLl^J! CjLlUsLjJ! (jjjj jJLa 

«l«jl^»£iL£Ljj 

jl n mi ^ sibojJl LuLi) tjjj_Lj]Lilj cr-y^' j-^J- 0 L? ^ 

. J^L-lII (_Li3 Jj^l OJ-^' ^° 0_i>^ SjLC Clj a" 1 nl sL<j/jJLa ( JU4JI 

1 J^LjJiI (_Ll3 (jjj jLjJI (jj-2-JI (_pLc (_£ j-II « LflJjL^il )) 4-AjLU jj-ujj/ j-a (jL^ 

. j»lj jJI (-;r Lc. LuL>- (-;r 3 ( _ ;t 1jjl!I p_lL>Il!I l«j^ ^1 j '^LjjJI c^jI£j '. LuLlUsLjj 

.Cjl_iL_or*JI ^Ijj>*! ^Ltu 4 Lc^J-i Ll_ull^^_a «L_ojLtiXI oj 1 a til jj-a JJX, J-aljLj 

. cj! j i^iLjjJI ( _ ;r a LuL>- jLCsl l-^j-^ j^^-^j o-'U^' ^t!-^ o' 0^*^' (J-°J 

l-Sjjj-U j^tSDI (^J-i^JI (jjlji^iLjjJI dil j i« LjL^jLjj!)) (jl JjjijJ.1 ,j-aj 

.sUj/jJLLI oJ^J I 0 ■ a * a (jL^ i4_L4j/ i_iJi Jijlj *L>. (_gjJI 

5 n V Sj_jIj il_bL>. (_i;jJ oLujSLII pi^. ^1 1^1 i" , ,,1 i^psj^l (jl 

(j-a JtILa_i 4_jjj1^i_a 4_lLo* (J_j_u^Lj_u i n i 4_ijl i n**ia tiljj>*t 4_*_u_u (^jJ! d o i tid a 

(j^ « i m~j I " i .I 2 (_5-Lc ^ a-cu-Hll Jjij LgjK i H jjlc (jl£j n_jjJLll ^jJm!\ 

. (j^o-ji-a (j^a-ji-a (j^ooLa (j^ooLa I 0 , 000 *Luj (j_a ^ Jx. (j j| i3j-a 
lail 



I 54 



.^jj^I u_]L.-u->JI ol_jJU-c. : Uoj^jjLj 

. jj^SJI : L^liL^VlS 
.CjUjjJ.1 : ISjLa 
.oL^SUI : Ljli. 

<_2-Lc. j-u£LI1 .} j_*J1 ! jla jj < aaj i d>^ 4-<s -^^^ j-^' ^— ) ^ tjL> *^ ^ r* jJluj 

L^JLaLSLi 3jUi"il ibj^-UaJ! »l <^ nil Jj >iJ! jj j-J (ji^I! JjuJ! <Gf 

£jLij O' O^Q- 1 ' tjutJ Lj dJJ j ['A i r-i j La ! jlj . (jLojJIj CjLLa-pJ,l *(_Laj 

^ jr l\ ^Ll»j Lijla 4jL^j^U! ^1 J * -*" La . L^la j_<SSLJI jl>. Jj i 
j>aj>^a-i (j^jJjL^JI 'I Sic I 3jLL«JJ j^c 3j_o~VI 2-aj-2l! ajJt i— u i u (jl 
JjLlU oLjoV! <_,_a jjlILi L$jJ! Jjj^sjJI (jSLajj iSjJLuJ! SuL$j}UI j iJl>-Ij 
ij^^ujUJI fjic ijJs^aJ! Sj_uSLII jIjlcVLj (jLn^VI (jSLj <$) 

* )Li^ $-&>J Jj^' L^jJV)) ^jj-ia • ^j-T* aj-I^ll 3j-j_a_a d a t a ^Jj 

»l a 1 11? ! ja-J j-^ j-J (jl 4-LS-mVl JL>.I (jL^ . (( Llai-j!)) ^^Jjl j i'r-iLjjJl 4J 

I aM U M , 100 4_JLj i^jJIj jJiaJI t>u J-i^ajj tJjj-ajl!L j!jlC.V! 

((>U^La 10 ^jl inj IjUiij 1 Jla-lj ^J^) 4j-iI 1 nil Sj2JI (^JJ Lc^jjs 10 jJjlII 

^L^LiJI^Sj^J! jIj^SUo^^J^- 53^1^1 Lc^j-a lO^IJ^J 

t^gjl 1 11" ^LlLa i3jL>.tj L^j^ia J U 1 » j «,! U /1 cLajJuill 4-jJ I^JI sQlajJI 
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jjuJI t^jl mi Sju>.!j «lSLJLjkjJ Liij^inj 75,600,000,000,000 

. Lsjjj 28 ^Vl (jjl Lc>a>a 8,400,00 

<_ i i n M Mjj-J! ^1 i aaJI (iJHI 1-SjJLJ (j^a Jjt Jjt i J^LlU (iJlill (jj-U! 

uu. tjj-Ju-u] liJUl I jut ji U£ . (a + b)n ^jljJI cjI j dJjSLia ^ 

.(183 a^i^JI jJai!) cjVUi»Vt 

3»UI 

£yi S/jl>JL! j-uL oV^mi J^J ^LSjjJa (550 - 475) l3L^L£! S j^iJ! 

^^j.Lc d " g i (^Li (Jj^j-r a^JLg. (^^c j'i Lul ^iii-o o^J - ^ •L?J J '*' 

( _ ;r i (j 1 -^^- 1 ^' (2ruLa o^- 4 - 1 • ^ <L«.uui]l J i 2j sUSLIj i 1 0 1 37 

I37x + 10 = 60y 

(^j-Sti ^<u t^jjLLeaJ 1 ij^c- j-l.iSL! 1 p ■ | . 60 , 137 fj*^-*-" Lj j^>. L_aJ ! I juj 



I J6 



.iAaJLp ^anjll 6^0 1 j&ll oJLuJI 



2 * 








60) 137 










120 


*2 


2 


2 


2. 


17 / ;i tl\ 


*3 


3 


3 


130 




•1 


1. 


37. 


37. 


3 * 


n. 


19. 


19. 




17^60 


18. 


18. 






51 


l. 









297. 
130. 



9 (^) 
1 * 
9^17 
9 

8 (J 1 -) 
1 * 

8 X^130 
"T (^) Y=297 

. d ^ . ..^tl ^j|^>. t_4jJj^JI (jyl^- 1,1,3,2-1 

,j_o l_L>.j_Lj I j_Li-VI (^LJLi tfLLij-Us Ijl ti^ptj tfLijIo.! jjlc 18 -2 

2 -i i nail J j S_t Jjx. (^ic J i a -» j 2_taL«l! ,j-a 3 i^lV" i ..U) 10 jjLcJI 

1x18-10 = 8 

: jIjlcV! ojufc -3 

18x1 + 1 = 19 
19 x I + 18 = 37 
37 x 3 + 19 = 130 
130 x 2 + 37 = 297 

J^JLv (^Jl J>ua>I! (jSUj .y = 297 ,x = 130 d-bLil J^ia. Jo-I ui 

X J SjjJL>- jaja (ji^. Jj '">H X (j-a 60 '"'I ijcLi^m (^jJa jl) iflLUsLi (_£j^>- 1 
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:y J 3JljJl>- J J Lajell 137 Cj La£. Liajs (^J-^ jl) SiLualj 

.60 ^L^L. j_.ll.jjJ! ...X = 10,70, 130, 190,250 
. 137 -_3L_,L. ....y = 23, 160,297,434,571 

._]yL>J! (j-o 411a J^C _J__ J ' ' t_JaL-u^/! I JUk ifjjl i ii 

19 x + 5 = 12 y 

19x + - 12y 



1 : 

12)19" 



12 


*1 


1 


1 


1. 


59 




•1 


1 


1. 


37. 


37 




•1 


1. 


22. 


22. 




1 * 


»2. 


15. 


15. 






7yl2" 


7. 


7. 








7 


1. 











5 (gft) 

1 * 

5)7 
5 

2 (^) 
2 » 

2~5 

4 X-37 

<Ltt-mjJI ^j^ai. t_4jjjjJ! 2,1 ,1 ,1-1 

4_La l—Ls-jJaj I j_lj>.^/! (^^SLiJL. tfLbj-us I jl tiijjaj tfLijUi.! JJLc 7 -2 

i2 2 -i i u2l\ J j 2j Ijji^. (3 jl ii^^/l 5J^L«I! (j-o ^^alsej ■■■II) 5 jjLcJI 
.1 x 7 - 5 = 2 JaLl\ o& o' l^T 

jIj^VI cJujf -3 
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.iAaJLp ^anjll 6^0 1 j&ll oJLuJI 



7x2+1 = 15 
1 5 x I + 7 = 22 
22 x I + 15 = 37 
37 x I + 22 = 59 

JjJl^JI u£ (iZiLa^Lc) lLs! SJu 

. 12 2lsLl^Li j-iLuj .X = I ,13 ,15 ,47 ,49 
. 19 ^L^L. j_.Luj ,Y = 2 ,21 ,40 ,59 ,78 

[jj i c JjJJ Ij^- Sjj Laj a <L2jjJo (I^ujSLII) (jl 

r r. rl ii .(_jj^>.i ^Jj S a. 4_LjI_«j5 ^ 2 1 « a cjLj/IjJj dllj^ LjL^jLjji j»Ls 
o (j! i-Jj-il La£) 3 , 1 4 1 6 Ljjj-2j ^jLxjj 0 jutj i 20 000 ^ "-^ ^ ^^JJ 

(j-u 4jls1^J1 ^jjj JLujjvj i fiLa^L^J 4luijtx ^-a-J^ tiJJj £_a i L$jl . 4_j_ujJ2j 4_a T j-^J1 

ja-LJ UcL^i dU^ j-Usjj .(3, I428j 3, 1408 c& L<pi 3 y 

jaij -1 a "ill o'jj- 5 d3J^ (jjj£j-ij->j£ jJ^S Jl^lj i<USliaJI CjLiI i h-»J1 

(_£J_1I ^a_A jL_t-£s!j-J1 (jLiS 4^jj>.t SjLuuj . l_Aj^s_a (J^>- (^P 3 !*! L)L)J-^ 4uL±ut 

. 9. 1 a i 'it 1 CluoJ j tjjj^tjj 

(665 - 598)Gtt4£blj&a 

d"i t 0 3^-1 

dJL^cl jljo .665 j»Lc i_dJJJLl iLjjIi IjuLkj (oL_UsLjjJ! ^Ja Jj 1 ^ 

4_iJL>JI tfjbt ( _ ;r 3 4jJi1^J! Cj Llus LjjJLI (^yi.LLaJ! (Jj^^J'j '-''*" 'j^- 4 - 3 L>^a>^ 

j a ■ aj 1 . 'j Jallj i ntlj <Li^. jll JLc^/l i . ij i a 1 3 iijq jJI JLcljill liil j (^ 
jaJ^La 4jV • La 5a ^ .nlj j J-seJ JJl£. 4j| (jlr j a i taJI ^J^a . d jlr S-a-u^Sllj 

X 2 - 4 = 0 5J.il < a II LJLj/ La-Aj^.1 (jl^ jjj (j'-w (jJjJL*- I4I (j^ ^J-^J 
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. (X = -2 j X = 2 o>^*JI ^ 
^yfl t_!jj>J! 4lSj JL3 3_l*jjjj]I 5J.il < alt (jjjjia. jl (2jii>. -ia^j-j ^'j- 5 ! o! 
(jj_LJ^_iJI (jj-pl j i*r-iLjj-!l jLcl JLSj .(_£JLl#JI j jt-U jojijjaiajj ja^jL«j>.jj 
dJJjl£ Lija^Lalj^j (^ylacl ■ 3 i i .i ' a]U Lba^Lalj^j Cjjjs Jjlj liilj i_al 

ax + by = c 

(<i-l3 ^Utlj .(jril>. lS? qj p (jl (_p=>aJ y = q - ma, x = p + mb JSLAI! (^Ic- 

. yj x J pjritl (j^s icj^a-^a (jJI ...m3, m2, ml m J 3 Ml-^a 

2 2 

X = I - Py 

(.Pell «(JjJ» 4jjLta t Laj. Jju La-i3 3JjL«II tfjut jjjl ^ a i .i) .<J^iU 
.SjJLsJ,! CjVjIjLal! J[aL>JI (jja .>Ji£. r I tag V SJLjJa Lba^Lalj^j ( _ ;r u3 
L«_a 

\Sj ~ ui a IjJ i a a Ls^JLaX.^/ j! <j2aJ! (_,JI Ij-dij . {i_yi^\ i ntl J i aAJI 

(I 185 - I I 14) Ijli-Uw 

. I I 50 ^Lc 4jj£ (_gjJ! (cj! j i*r-iLjjJI Sj_Aaj>.) (jjlJajj i u LfbUiJlllu 4jLj£ iS^-" 

.(jjjJI) HuLaLtjj - 

' "i 

3 JljjljJI 4_u_uJ Lo^jJ 1 ^jjC 4U_u1 ' fl} L^a-iJ III 1 JLA 1jlSL_ul_^j (jl j^PojIlAjj 

. <-_)ljL>. c_)j1j_uLj tjy ILAL5^1_Ll L^_<j_i_u1 c_)LiSLJl J_<a^t_j ,«L<iSL>J! £yi 
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.iAaJLp ^anjll 6^0 1 j&ll oJLuJI 



ijLbjijLu/ Lu/LjLa ^\ I JLlhj i LtJJ-«J ( _ ;r * ; u_pJI j JL>JI JLLal 3j uic (_gjLjiJ JJLC 

(jltl cjUt-jH (_,Ktl jjjJ! Lai ,i_^>JI oljLil JjLuj ^1 jjl <*j}1j 

SSj ±5e ill ^yfl 

.(144 cjI_j*JI) 

<l 1 j 1 1 (_jjLi>JI 4-&LijjI 1 Sj ■ =aj (j| t_JLLi]l oLluI JiiLxJ 
4_<_«-3lj 1 1 11 a Jj-Lx-j d 1 1^1 Cjli 4-ul j Tr-iLjj JjjIjJa (_p3jj<jj mXI 

Sj^LJLl (J^-IjJiI j_Lo i_JLLaJI . (L0L4-1 4_ut ju o jl& ouL^ jJj c^ 5 ") 

^^j-jLj-ujI 1 )jl tut <til .<JljCuV1 J < Jij ifiLij_ol_La CjLlL^jla * iLitjjl 

. iLxjuoj ^ JlC (j-o J I MjLlLLs (j-a jj- 1 n_t (j I jjjj CjLaLjjjtl i_JLLi!l 

'.(Jil ^LSj-^j— 1 Lffjl ui a Lijl i nt Lu_lL&L^t_u » )L£ L^J-^*' 4jl 1 n a Lujj 

-iljil JJLC (j-a3 lSJ^-*-"^ Sjj_flJI (j-a 4c j^aJca £yA (jyji 3-lLc. (Ji-l-i l- 1 1 Ij 

(_£Ju^> jcj^ • ^Jj'^ 1 " ^Lu^a-A (.^^C C-uXj^ 1 I 2 JCJ i4-uLlJI Lai i4cjju>J,I 

S3jj_ill jJlc jjfc .4jL«JI Sjij_2JI 3jjL>Jtl 1 -il jll ^Ir 3jj_ill i. . < 1 

(J_aojLa Ja> La-&}l£j 43 jf 16 <_il_j^J!) 

j_lc. La_&j^J (jSLI njljjjv L^J SJjU^s cGli t_jbSLII ^ 4i!lii SJL^a 

: J^^La 

n ON ^.Jj^a i>^J_C ij^-Jj-S .(^-Sjj-S i _ r l] Jl^-SJI £yA 4c^0-«3J5E-a Cjj-LsjIijI 

(jjj-ill (jL-uj (2rt»- i4jL«JI ' (jSl j I 1 aSI j (jKII JJjlII 

La! X = 50) (jKtl JJjlII jj* Lai .Sj^cji ■ U ^'a jo-l j JijJa (j^a QaS^' cr- 1 ^' 

• ((Jj .' " a Jt^- J J a 'X = 5 ijj5.^?I JjJI 

a j . j t< -t l 4JjUil 431 j M bSJI IjLC^L^. J* 
X 3 - 6X = 1 2X + 35 

-.^Lui^^ai ^ u^l^. 

X 3 - 6X 2 + 1 2X - 8 = 27 
(X - 2) 3 = 3 3 
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:<jl^ pj {y>j 

X - 2 = 3 
X = 5 



^1 j , 1 jj cLi.uljjLj i ij-i-Jl »1 o U 1 j o**i i ii a Ji-iiS3 ^1 o**i ifrl -i^-^J 

i-iljl ,~-.-wtl ^jjj , ,.jtl lSLjj_a| jtjjtlj I J-i^J! jtjjLU (jl . 4iejjLij 

3_iJ * jtl 5)1 i *a — 1 1 ' " a ^i>2^ CjJlLi JlS LjLUj lLLujVIj ISLj^U 4x-iJ-2J! 
d_L>.j_tl LiJj_aj LjUI Ct \ tfy$ . 4-O.jijJ! rft-taJI J SjLilj t — 'rP* O' 0 

£_3jJ! «L>. (j-o LaLaj ^-UsIjJI <j_a <j-u_<J) JJ_«J! nr Lgjlj 

5^1 iJa3- m^I (j-o (j^-^LjL-^ (j-* 3 (J-A-iaJI ^Jt> ^J_A t Jal uu}\ ! J-$J ^ 1 i<iV1 

(jjj! jlXI LoUj tijj£^o.l jJa i ,iU SuLjjJI oul£ U <u! jlu . (jjj^-^ ^ujjls 

CjLljJsLjj-IIj 4-a-uU-flJI ijL-3 i w La mjJI ^jjjJij! Wjjj' O" 3 CjL*j»L»JIj 
^jL^ ^j-jj-jlJI p 1 * tl (jl ^^j—ulj IjLAj .i_dL_i_A LLo_l$_« 1 j^aj l*i 1 1 n"i^1 4_uLj^_jJ1 

\l ****,f VI (j-aj jj'C ii"itl lJ S rj 3 ^' (jj i*-i (j-o (j^alseoil jlj^^/l (j_o w ala i a a !.}Ji£. 
* qltlfl I^ojI^ L^J-^- 1 (J-* 4 -*-^ til^Jjl p i n"l 4jy ^j-»J! j-uijJLi 

S_jj_La_aJI Sjl i a >■ 1 1 cLl!! n Mill l£j^al Ijj-C. OJJP"'-^' w *'" a 

j_jL<jJ! (JJ-2JI J^-ljl (j' 0 Qiri-'^dJ-^' iS*^ liiljSj . (j1_iSLjj_a^/l Jij i^jll 

j 'I uaJU ^ I c I J-xii ~ j S_j Sjjj_>JI 4jjI/ ja^j !jJL>JI La JulC j 

ijj^Ja 1j-o_o V 1 1. 1 1 1 n 1 a Taj j cLj^j-iiJI JlI^JI olxalj jl^J .«L>.mi 

^1 n*i it I 4^j_<iJI OJL^J ^Ua2j I oj- 5 < *-^ 3 ' ^-*i>^-^-° ^JJtJi^J! 

ji i3_jj_I^J! cjLiLjjJ! (JjL^j jl .sj-tg-J! ^ •— '13^*^1 cr 3 
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.iAaJLp ^anjll 6^0 1 j&ll oJLuJI 



.j-^UJI 



MS 



JjSLII 0 JLfli C^j^e-l! . 3 JlJ J^£. I Jj^ ^1 (J)jt i nil 

J *C mi "i t iJjLcu ^Ja i ■■ (ji^. J a LaJ L^jl^j i3j^.LiLa 
r i nil (j^j^ixJ till j J-tJ Cjj^li . . . CjljLaJ! 

3 j£A\ 4^L^.V! oLSKJI .SllUsjV! J^SLII <>juk 

^sJ3 . il)L t _. C L > J.I Q^a u" mi £^a-jl (j-Jo£»-J IJljjJ 

p *\ SC **M ' d ^ 'iy-&> ^ 0 ' "L>- dlL^l MM^I 4 nul'v ^r^- 

t_fl_j£j t^Jj <<tLr»J.1 ijr *3_Lij jjJ_J1 £^3"* t_£i_j£j 'J^-^ ijr^ 
i(jl_i^a_>Jlj jjiJIj c-JSLIl^ iJ-ojiJ! CjLjI 3^0* O^JJ -1 
oLaLi-Jla J_iJ_>JI l-cjIlj ' a .oj 1 Lg_La JjiVi 1 n 
^ Jii>-"i 1 11 1 i-jij&j i<LxJjj/^/Ij CjIjJ^M 2 c I * 1 aJ mJjjs.^/! 

LoL_A Uj-^>> -i^>- j-TP* C"^" J J^**'^ ^Jr^J 
Cj L<-qJL>J. 1 C^JLjLj L»£ i^^jl^J liUi iLul 
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. 4-JjjJI t_!j|j_>J!j 4j_oaiiJI 
(jjt^LiJ! (jj-2-II CjLj! Jj J-La 4 Jlxj i u-ll CjLLk-JIj J>_oJL>JIj (jj a uuS. 1 1 IJlJJ 
liJ! jj| LSLjj_a t ( _ ;r 3 (jl^ . Jj JL>JI j«JL«JI (ji^. 4-U J-U 0 JLfli « Ljlj_o» (_psj^j j ifuC 
(jl . LjU! j lLLljJ^I j LSLj^l Sjl Lga a. JiLa 3_«jjJi]l iZjIjLUajJI ,j-a JjJjlII 

0- Usj^. (_yjJI CjljLia^JI dJJj LiK LaJUje^a (jl^ CjljLiiaj>JI oJLfli 

i_aVT jj taj ^jJI 'liJ-JJjt - 1 'I" i.i'sjo . lA-ul^i - LjLo . illjt iS_4JJl2JI 

SjLia^J! oJ-fli (j£j p-l .£jL>JI (jyi^ O' OJ- 5 ' J -«-" > - a (IrU-mJl 

I ,", ta «" iJjISj L3-L0 ijlu^ I j Ij i<j1_uj|jj^/l SljJtJI 5jI ia> (j-a (^.il 

(j_a w 1 C l^a_a-£L>. (J_J t L^-ll * y 1 ul ijr ^ Lal_c_l JJL>J1 (j^_a_il_aJI (j * i^LajJU 

j-i^. < " «jj LaJ ij-j£LajJlj 3Ll>J1 (j_a JaLa-il (^ji^. (cLt-aL>. (jl i ( oVI) (ja_uj)jjVl 
.jO^sLfljjJ 4jjLlI! p I . ..I 1 JL>.lj (J^i^- (j-o Jjsi t{j\ r 1 nil <_aVT 
La J ■ '--'ai (jSLI i4^jjjla '"'Ijl i^aaJI tfJLfli (j-a JSLI 4_u^jjjJI CjI n 1 nil (jl 
(j-O-sV iLjUI ojl l^u. L^jI 1 Ij^iaj Lfl>jj£^/ I a 1 j»J-2j (jl jjt 4ijti (j£x-i 
(^jJI 1.^1 m t nl iOj-u ^jJlJlA 5jI ' ga 3> (J^^ * iS^j i"i a L>. l_$J (jl (^jJI jJa_JI 

1— S^to-l (j c j la 1 1 1 (jiajLij 1 1 j"'^.' ' " (jr^' SjLUar»JI CjljLjol ^1 jj^joLaJI 

, - 1 1 j I , >, 1 1 ^jLaj (jlj 2 4^^ic i_l!LLfl> (Jlu^ JLali i4^JVI ^1 a 1 ulj CjLiill 

.^LailiJll 

(£o_*-u 4p_ijL^JI pJLtJI (j_a a j 2 * II w I c i J_)J_>JI pJL»JI p-a^/ (l)^ 1 
(ja_j_ljjj^l (j^j>.jJJLl I J tjltje- u (jy^-II Cjlj-iluJJLl (j-a < la (j-ujl {jJj-lm^jh 
J j ir-^L>J,l (ji^. (jr-^' \l . ^."aVIj jLJI f^j^ joSL^tlll Lut iSjLiarsJI L-ojjjijJ 
aJ a " 1 4_o_lJ| CjLjI^o. jl (jlj-JJ jl ^ ' ' * tiJLLfli (jSLj j«J . 4_i£.ljjJI 

4_uJL«-o CjIj^I tiJLLfli (j^3 joJ .(JjsjiJI CjLil ^^p- L^-oJi23 (jl (jSLx-i (jjJ-II SjsJLr»JI 
Sji^>.jH »l m" 1 nL t_4jjljj jl i(4_ujjtil j 1 ntl jl tiujL>J,l (JfLo) sLaijj/l jl 
. (i'I j ,,,< U ^ (j^jVl C^hj L«JJ^ ^1 dit^) cjLlIVI ^yk- 

p (j_a j-j^I LjjLa I ^aJb JL^ w la 1 --j ^1 l£Ljj-al J^oJi-A (ji cL*IujkjJI J-ps Lx-«J 

4_ujjjVI (jjiil (j£. (jjJil tfj-fli 1 ajgjejj .Cjlj_a GlXc (j^slflll (_gj_Lfl> j»Ll (jJ-Ll 
(j^SLlI Lc_l| i4_ul£L*_o ^_a_>o ^^lj-a (ja£jLl 4_ll JL3 ^£ 0 1 pj L^jI (^y^ 
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UloJI 



i I ( _^u_l*J1 jj-JjJI (JL>«jJ £^_j_Lll Jl9j t4 a V t's~> 4_uj.} CjL*_aj*_a 

p c 2 1 p i all (J*"i Mil ' ga II ijr 3 SjLrtHll (J^>-JJ O^rH^J— *^l t>"^ tl^- 5 * 

p j . a \ j p j I i « ' 4_a^L>JI cLiilaJI I j i c i(_psjVI iicljj ( _ ;r 3 (jlSLuJI (j-a 

J^s- i_<jSL!! L$j Ijjill i(S_uLjUI 3 jrijlr j^jtl) 2jaj£_a 4iJ LjU.1 5j I ■ a — 1 

i_y£j iCjLjL>.j^l!j jLi^.^/!j 4_ujjJ! j^l » nitlj puje-irJ I j cilill p-kj p^j=jjLj 

^ I r i .sljLcVl i_dJj tj-S L<u CjLoJJJ.1 ojut Cij aa.) -^Lc £ >-^-J-J p J~J^ <^> 
VLa-C.1 ! j_cjLil JL3j i (p^J Lila Ij p^jL>-j|jj ^KtU I JUj*-a-i 4jjl^jG jL*j>J 
4_a«)M— a (J - ^ p j" »l _' ' L°l • jL2Jj! J-^JJ cJljLa Cjlj_&aJ*-aj 

i5_jj_JujJ! iajjiil l23^ ^ ' p J* -1 "'T~ ^ C ^ :S *J>" cjL>.L»U 

Ijjl^J .pijtJIj p-laj£jl ( _ ;r 3 l-a-^* p-Ajj-i^Lc cAi^JUJ^' *l aUtl 

p-AjL^sjl (j^. Lalj . 4_a-u i_iJl Lljljjl (j^-aJ-^-a i— ll i n-»JI 

• tjLaJJI dJli ^ 4_Jl,L«J! oLjj" i nil (jj: Ja! ,jSij pla 
.j^jj^^U^ 1541 ^Uj* LjI (1579 - 1524) IjiiV 

l_JLiJI LijLaH^.1 LuSLIj . Jju Laj^ p j~ llj ' I jJa^o QajjLLa cLuLjjj/VI 
^JLlI VLa_Ljlj^:j ^LjKoJ ^-3 tjJUsj ^ 4jSLJI JLuLjLU jliiVI ^^ic: 

.JLcj^l (j^s jliiVI »l air LtjLajl 
. nh ^j V 1(J ^m ^ »LaLJI Ji^V La^.j-aVlo^ JU-J^^j 

4-jJI a Mill l£Ljj-al ( _ ;r 3 5j I i^> 1 1 Loj^jj ^Jl2j (jl l_La <_J laj LcJulc LlILs. (j^. 

5^1 tt~i i_cTl^ 5_J^_JJ <Lj_Ll^M (j_a g| **( ( tp ' ^ ' ^ * mJ ^j_o ^1 LbjJ (j-ujjj 



1 17 



cJljLaj j t ^"iiitl Jju I."' rill (jjJI liJJj »l mmb ii—il i n-»JI plr diiil! 








I 



£_a CjJljs. La jlj-c. ^ I r LjLI.1 fljl i a >■ I I * q J a (jlr !jL>. liili JlcL-uj 

4_ujju dJ_3 (2>£Lai La JtijC. 4'i , I 70 (J_l3 4_j ^ i n t i J 4jjju2_U 3jLub_>Ji 
. LujJlj 800 (J-t-^l (j-a cLuLiLa 4-Lfl-jlc g>-j & 500 <-_)j-Sj La «Laj>.jJj ^jSLatj 
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LiloJI 



j-iSLajJ! (^jljJa t-kjju dllji^jjSLx-i i(i>jjjL2j (jjs jj^^/I p i ilSJI o-K i". L^jLa p3 

iVI_La i ,i? iLa Lc^aj i3j_o-^/l C^jL^J 4jSLuj^/I CjLjLjSLII <j-a 4_uLjLU 

j j-j-ill (j-o Ci»j i L$ji La£ 

I 20 (j-a (jr^ d '^'j jLaj>.V! (j-a SJljj-iU! 4-uLjLU 4jLjSLI! <_2jjlJ p-i 
CjVLilo.! j^!j_aj JbL«-a «LjJLl I jjs! jl! iJJb w ta i uaJI l£Ljj_al L«j3^a 

. 4jjjcj>. Sjjl^jG L-i^ajJ 4_ujJ^ S-aLalj (j^Lalj 

^j^La-i £Jlj&j i Jl>. ^_a ^J*C i"i i 4_loj1c,J)j- ; l^JLj ^ojJ! C^jH^J i JL>.!j ■ la 1 1 (^^-Lc. 
dJJ!i l_a_l i4_dIHjt_o CjljLil (j-* 3 4j ^£La 4 1^3* 3 jJL*_a (j^oS^j (jl 

i^jVI 4-L*oU jLiVI »l <i lr (j-a j_uSJ! (jlij i(_yla-pe a ■ Laa. jl <_Sjj>.j_a jLU! 

p4iL>-jijj p K-rlt L$j| (jVI (j^jj (j^Ij ''^^ jLWI tfjut (_>uJJj-" o' 

Ci i .1 j Ij (jLaj-J! tiU!i iJ3 _3 ^Lo*! jjjjLj^/ duL^ jj ' aJl ^jt jj»a (JhH3-*-^ tji 
jjis . CjLlojIcjij-l^JI sUojo La Jal i i"i i »l Lr B LaLa L\jJl>. LsJl2j Jju t4^JV 

(JiLs-l j^_ajJt aJJt £j] ^_L*_aj 1 4_jjLjla^aJ 1 iJT jLu (jL^ j^_ajJ! jj»a J-^-^-^ ^jt 1 JLA 

.SjJLa^s IjLCsi I l aj| Jix-l La£ LSjj>.| 

ji^ai «>j§ uuai jiA*5Ji 

; tl ^LjJLi S_uLjU! j!jlc>U jl ^LjLU pLdl p^s ^} jl 

<L^I 1 a a j_jLLi i^jj-u LujJ jj-ujJ . LjLU jLCs^/ 4_Laiicj Ljjjijj (_yJ-JI 4jjjSHI 
,_5j|jJaj d jl ir-iVl 5Jl 1 11 U i5JL>. i L^-La ^"i" 1 11 ) (jl I ijlr i ^ ij^** jj.'^ *"'.' 

(jLa (<u (jjlj .dlli JjlS <LuL£ (^ic Jjj La JL^-JJ V Li£ laLtalll tlJ>Jol ^ylll 
1 J-A (jy^>* ^"i i**i i nl l_o j_j-Lc t _ 7 -uj3 CjVLalo^^Ll j L^ilx-A ^-Aj Lti_t-£5J La 

. cLLaLiL 4_ajL3 (J' (1)-° J-*^' idt^JI 

^JLII jljLcVl 1^? tl ^1 tajJI c-il hi >JI o^^'-f (»Jt3tlu.l 

puS pLtaJj! \jjt ^ ■ (ijlj uuil pLtaJjl ^ La^ 10 (J-ujJj) 20 l^j i nL-ul 

pLkUl ^ (jJj^I (j^ajJ! (tuLiLiJI) JjLUI (jl .(jj^AjiJ! JjLUI 



119 



1, 20, Ur 4± A til ^LkH! <yj La! 1, 10, 100, 1000, 10000 ^ ^j-^l 

.400, 8000, 160000 

(jla I jla (^r^J ' * *,' lij-^'j 5JJ-1j9 (J^ <j-u J 1 ' l? _^* a l (J^ <— uSLla 
.1,1,2,14,3 ^tl!l (jic 4lc j-ijuLLu S-ujjJI ^LajVLi LyjSLa Lu^ Ar Ijjlc 
Jii i nVl (j-a SjJojjs Ij , ouL^ jlLs 3 jrijlr jj-t^JI 4-uLjLU ,jSLI 

jIjlcV! ■ ^ '■ (jf ^b^tj LLiLe I , 1 02 ,14,3 jjjJ! jjt, La i-Sjju (jf Lbjf 





Jjdt i»J 




160000 = 


160000 1 


• 


80000 = 


8000 Oly 10 




800 = 


400 My 


• • 


280 = 


20 s r 14 


• • • • 


3 = 


1 ol r 3 


• • • 



I ,1 ,2,14,3 J JLkJLs . Cj \j mi » t Li (j ii j t j iCjI—Ljj AjJLi i__u!j_tl CjLjj" i ii a 

.241 ,083 i^jLuij 4jf '><-ujV| jj^jlII 

(jL£ Lxjj i(j-aj-I! (Jj^>- p-^J-jLul (j-U-lLjLU (j! Laj or J-Sjjlj 

j I i4jl!Ljjs liJLcji (j5^j j I ^ maj j Jl2JLij i Liiajl (jSL«-U (j-a (jSLJ nill j£ j_aVl 

^•j i n 1 La (JjlJ 

(j_it (j-a i iSj J ^ ' ^J- 0 ) ^^ j ^e-t ^ ^ i £ilAJlj f< -j 5j 1 1 (J^>. Jj^-i (j-^J-iLil-aU 

jj^i LjJ^>. CjLxal«_a LujJ (jSLj 4jjJL>. 5jl i eaa. J^>- (jj^Sij IJljj 

4jitjjLl!! Cj^ jlx i n'ltl t—iLxC, ^a i LjLt! Sjl liaa. J (jl i 'I i"iV (SlLIIj (j-a 
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UUJI 



. < 1 II ijjt ^ dJj'i JL>JU) LoL*!i Sjij^J.1 jl jlcVI jLu pJ 

a J ' "* "*" '"' (J^J - ill (j-oj-II (j-C <j1_<_i Lj LU jj 1 aj ( _ ;r 3 JJlC jJ£ Jji^sjj 
»^ miIIj j-j_>JI (j-u (J^ uiJ «L>.lj-a ' ' 1 i 3ri- 4-<1 (*- 1 - u ^ ^jri -4-4 
tj^-^JI j^utj 0>J JJjlII J-2jJ . 4J^I j_a (J^lj^II J JjlII ^ '"«! a-uaJI 

cLi ^ sc I j (_gjJI j ^ i"i II j^i-VI (^-Cj-jj ij»j_l!I j-aj La-&JL>J (_yiLj_j .(jjjji.1 

^LUsj^M J j Sj '"H 1 al a 1 ulj (^yX^sLil S«lj_aj 4-«jl.5 *L>.L>. 

.4jjj_aJ| ^jj_JI lLijIjj>. ^Ijj>.Ij sL^J^U . ^jj . d j A U I . 1 1 
jLUcVI jjJ] dJJj LulSJj Lxjjj ijlSLaVl ojjb (>u JajjJI ' . ■ * ' 
J ** dJjjalLa Jt 1 ^-" O"^ O" 1 * '<J-"J-2-U J J uJI p-13-fljJ j ui£ 4j^1jJI 
jJUj Lo (ji^. ^JJjlII 4JUa. 4^JVI 0 jut ,j-a J£ i2_gJVI 4ic>j 1 ^1" ^ 

2-g-lVl i_ola J ri"i m iJLajs-Vl J£ LaJ_t£.j 'f.^' ^ taj 1 uj 2 U-» « ^3 

1 jlj^cVl ,j_a SJljJL*. 3_jJLHa lUS'U dJijJI 2 UV. ^1 IjIjLc (jlSLa (^Jl 

. 2_^Iia j_lC. 2 jl or 44JVI sLLjjxj ^La^/I ^1 <j-aj-!l liJj^tij JSLJoJI I j^jj 
(j 11 <i i"i I I Sj_al_IaJI CjL£j_>JI ( _ ;r 3 I 1 aj| ^ij^uJI \jJt LjjLcLjij 

. Jju 4-S-i3J flilie rt <=L^J 1 «Lp* ^jj La-$JjL_u_a ijr 5 (jl^^tlj La-$-il >j 0 aJlj 

(j-A_uj_a J-^ (j-iJjJI (oJL«JI lIt!^" j*^-^ (jr^ ^ 1 j"'^J.' O^J^J ^'3^° L«-*J 
. I 1 j a J " 4l^jj(J Sjjj_Zu 2_cJ_Li 4^J| tiJLuk I 1 J 1 a. I i^^UiJI ( _ ;r 3 
j .j^Ult cLi 1 - . I A<" i^LjuJ Cr'l l ^- l p-^ > -l 2_jj| n 1 ,||| j»|jj>.VI (jLa I jjj 
t_4jjijij ji (^IjJI 4jj iVftl (JK J^~] Q5J1JI Ij-A (jj^J (jl i«Lujjdl 
(jl 4_uLvujVI CjLoISLII VI tfJLfli I."' 1 njtj .CjjII Lxjj jl (jjjji-VI 

S-j-Se 1 a j 1 1 (j_a i_3J_^JI (j-Sj joJj .(jjSLII jlj 0" 1 u\j SLl>JI jIj flj 1 1" L^jJiJj 
w I c J-i 1 Ljl se i^aJI (j-o lLu>JI jj* 4j1L«JI i u U aJJt ( _ ;r 3 CjjIIj 

. LjLaj^s p j 1 uj I j^jls (jJi jl LjLxjIs I jjjSLlI jLlo~VI p jjl** j-^j jiyL>JI 

i2_jj| n lull j»lj^>.VI CjL^j^c_i Cjljl_Uaj>JI JJ^I (jjsjJI (_>"^ 
LiljjJ 2_jjJ_a CjL^j_>JI aJ-i, ( _ ;r 3 (_psjVI j j IaJj j »al Ij (j no i"ill sU^sLs-j 
(jl .i.°"i » j tlj CjjJLLjj 2_jJ_i^/| SLpJI SjJJJ 4jejIsIj 2^^ic IjUjJj • I -1 * a 
n_i^L«i!l (jlc- ^J'J L *JI pJL«JI ,j-a =Lal J^(jJI CiLSjjl jLSLaVl (j-a 5Lc _j-»*JL I « jLfl> 
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t»l o i nil ijr 5 l^j^tlLa jim Mill 4JI 4-jJj)J 1 11 Q p 1 ^1^j>.j t^j M q ,"iti 

jj^j-iLjLi! 1$ jJ ojSLII SlJoj oul£j ipjtjLajj 5jj mi 1 II LI -» ■ all t-j^ts ojl jx. 

3j_CJ j i 5 1 1 J n 0 ill 11 tj uiJJ i i-^J-t^ (1>^ ^ tjij i^L^jLfu^a 

a Lla-Ll 4_u/Ls <L>.L>. uJLLa i4_ujSLI1 4_lUj<JI 4_l3!j_«-i a LlSH j . Lt_a »l mXlj 

(5_iL>.) S_ijj_o ^Lfl-J-! j-fl-ia_II (^JJ 4j>.L>JI OjjJ JLSj i ! JjI (jic 



20 J; 1 ^ SjuIi jiof-Si 







1 




2 


ir 


3 




4 


oir 


5 


y 


6 




7 


*W 


8 




9 




10 




1 1 




12 


irv 


13 




14 




15 




16 


OyN ill ji 


17 


j yN ii jj jt 


18 


j yV ilL_Tl ji 


19 


0 y V 0 


20 
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UUJI 



^JJ j A , ^ tl Jj^aj (jl (J^J i4_L-u 400 sLuj/jJii^J! JlC^/I p J la u (J-l3 

(_yJ! (_,-2ij V (_£jJI tj A.^tl i_a| uu£l (jK) .(j-ljL*. JSLAj j! J-o^ o"b 

(jL^ ij^s-VI I J '*-->« J (j-o <Uj/ jJLo i j_J 1—2^ Li£ i JLcVl t^yu-s O-il^J 

3jJL«JI) Li^sLi. Ijjj lS-sJj n-dli ^3_<J( ! jjt ,j-o « ! jJlc» LjjV 

\j , ^ ^ ^LlaJLiI ijr ll j-uHjjj d_axL3&jg 4_a_tlaj ^UajJI ijr 5 4lsL>. ijr fl> 

Jjl». jls (jjL-uVt jj* 20 jjjlII (jj^ (jl MiUi . (->! fc>:lt j_i^LL«JI (jx. 

Jl_jJI ^_jl_t-aV ^•j-qjte-q^ i ^ r u3j^1 4_Lt-a t jj-* (^J-^ ' L-aL>. 4^ua 

J£ ^ jjL^s^I JJLc ijl>A Li^sL>. IjJLc 3 i JJLkJ! (jl^j ,(>uaJLl!lj 

. i^juj (J^ ^' i aj (_£ jj! sL^JVI i t_il_LA <Lala. J_2Jj . (J^-j jl Jj 

(j^L-uf 4j| L»£ <LgJ}U (jKtl £^>Jtl ^3 L-ujJLa 13 JJljlII (jlSj 

4-S-tIa 13 jj-* Li UL 1 »1 o i ntlj p_JL*J1 ^j^SLjjj ijjjjjL^XI a *j 

LaJ—Lcj . L_LiJLI ^jj-JLJI La JU>. 4jr JI d i i^i" (cjIj f i ntl £yz 3^JL^t_a cLc^_aj?E_a) 

3^JVI ^La i3_JLLll 3_o3^>J! j^JJ 3 ; , „ 52 (j-o c^j dr^=J 

dJLutJ (jJ^ O^J^' ■ I'-^^l jIj 1 ( _ ;r 3 Liia (jjj£Lij 

JJLC - Jt!^" J-^ (_>uJi2_a JJ^. jjtj i400 jj* jjs-I JJLC 

<dl I 3 La JSLI 1 600 >LJ »U ... II (j-a LU! Ul ^pJI ^>=ti!! 

' oiac ^J_aL£Li ^Jljjj LaJLl^. ^ u <a mi 

4_j_LijJ1 i'iiTL 1 tj i^l Jl>.I p**' i^^fCJLjJaj jj-'sj-II J^>-° LLL1 t. mi ^Jj?e_i_u 

. L»_a (j-U-^^M {jja [szjj^a p *j 2HJI (jl^J i4_j_a^_J1 SjJjJL) ^jj>.^1 p**' g3j i4_t-aL>. 

4JJj JLjJLsJI JjJjII jj-tj ! J^ajj l£ ^Lo~ J' 3^ j^J 



I5J 



JSLtj . 4K a j or (_yC.lj.tt I jut j_utj G>j J a La 1 1 w 5 ljj . 4_j3 jjj (_£ jJI ^J-tt 
i_o-Li^5 4^JVI jjLa (jjl Jjltj • J^^'j JLsLs- LutJL>.| (jl ) j La a 4JI 

(jt JjJaJt ■ La 3. j in'v • till is i—3 jji-Vt a « j 1 1 j 3jj mi j 1 1 ^^tj -Sj 

£_UaL>. 4j! tiJjJLJ j! .S5J9II (.yJjta Vlj ijji-J! <U Jjjj <UI 3jLcj O^ii jJjJ 

t J-SLtTu_i 5^ j La 3n ^l_it ^LlLo «Lu_u 

4-ujjJI ,,j ^Utl a i(__jj^iJ| ijtjJLa ^1 isLxiaJ Lji>.l (_£jJLa p 'j Sj 1 1 j 
ij^jJLtlj (j ii o i"itl (jllali ■■ Oo«J C^jL^j 4 j n i njll i5jj| jj>JL> ^ La pj a .sLiC^/lj 
. j_jjLLtt J_jJ_r>o Ijla 3jj_ujj|j 4-ujjJI Cj.sIjj>JLi IjjLLa pjjJSJI (jL^j 
^^jJI JJLc '.(jjsjJI (jjs SJLj^La 3 1 1 .ii i ii j^yfl ^^jJI >-3j-»J O-^Wj lIt^- 5 'ft O^J 
lj_o-ij t(_gj (i.iitl pjjJiiJI tfJJLcj i^^jJI tillis j^aj =Ulj ijjjijiit,! pjjjiill 
j_jjLi!l al Lajj £JJ^I CjLajU U (jjLa) -^^J-H £-2j (_gj-JI j J uJI 4-J! 

(jjs (jjj uijil i jlcjJI ^ <UI » (jj-utj 1 990 (jjjjLo 20 (j in 0 ->J1 ^liLo : tiiujLj>J! 

.« 1990 ^Lc ^jLa 

Ju-f jaj^J! I j-A (j^ oi JjLtiJI (<U>2j ^ Jj^l -SJluJt JJLaJ 

Ij^oj 20 (j_o !jl>.I j 14JVI (0_<j/! jjjJ! JJ^jj 1 13j I j>j jIjlcVI 

JLs-t^j i_i^Lnl!! ^ylc I Laxij a j M.r Sj^iUI ^LjV! (_^a ^jj Uj i^Lj^U 

jjulJLi (20 x 13) L05J 260 j_jJlj>o (j^LoJ.! ,j_a jiia '^Lj^I i>° 

d i 1 11 11 ( __ r fl 4jl3jjs (J^Li- -S-^^^-y Mi^^ ^ (j Ijukj ijjsjJlj 

.^jLUI Jjji^JI ^ (qjSLljjjl) 4_l^jlSJ,I 
LS^j SJjjJI (jjjji p j La u l iLaj^j Slj! Ijla ««l<j/jl2JII d 1 1 nil » pj<^23 (jl^ 
pisjJt j _ imj lisLo ^1 (jVt (_ji>- p-Ij • 3 i^SLli L^Jic I 3^JVI cjL_x.jJ 
^^yi dfVj (*^>^^ i * J5E i> J - a 3ia^Lc Ji^-jj V isl i260 

. 4_j_4J^2It1 1 CjljjjU (^jjt-LiLaJI jJu^aXI t^l 0 i nil 
4_jlc (3^°-* ^ 'lS^tH^ - ^ p *J Sltll (^yjliiJI ' a ' a III Lai ijJLoJ (jl (2>5i-4J 
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UUJI 



J) U**t \ '< d i j i U 4JLmJl» < j^JlJI »l g lr d jlr J^lLajj i«< /o-j-ul 4j^£Ll! 

SjjjJIj : A j i n a CjIjjjJI ^1 jLujjjjj <lcljjJlj Jj i^aAJL ^-ijJx<JI I JL& 

jji23j Sjus-Ij Sjjj (j .1 1> ."it! (J^s- ,_psjV! jjjGJ ^j^UI (.J-* 3 j i .1 <i ."it! 

fU. !_L* (jjsj ,UVa Lojj 360 LjUI LgjjLc (>^. ^ i Lojj 365 , 2422 _> (jVI 

^ 1 j J U 4 i I III I (jyJjljJ^I (<U-uVl 
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C^JO i*" » II JLjlJI a I laj £-a LaLse_*_ujl -i J ■ 1 1 4_u_oJI j J ^ j"r 1 

i Ij-^i 1 8 2 i i .ill j$<~u^\ jjlc (jl (j-lkj I j-Aj . JaJla Lajj 20 i^LjUI 

(j-o « Ij-J^i- I » j J-K-J 4_j_2_Llil 4 i ii o -»JI j»Lj^/I Oul£j i Lajj 20 Lg-Lo 
jl) j^jj tJr -S_LJ I j-JJ .j_La_>Jlj (j ii se i T Lj Laj_lC j»Lj| d miq-». 

^j^JLjjJLII p *j ^"tl ^J^. , (^_J1 jj.a i_aVT Oj uaZ £ya ljijj>.2422 3-^1 (J*"* '"' > 

4 i i nil ^L)I ^ o i ii i La (j^£jll 4_JbLUd| ^Lit _>_L?c_3 ' i ' ^* a i )jl i hLj 4_ll ■ ,i 1,1 

1 1 JL>- J a ^ji^xj ^1 1^1 i" t ill i al ' eaj V jl OJLA i al i eaJ (ji c-tj^jj id i iu j*C II 
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i(Iji-l2jlj J2j V) 4-ik. c2j}LjJijlj 'jO^'j L^jLio }U- LjLU A JLa^L-ulj 

.3j.nn uill iTilaj i ..<ll ^Jl j! iSjjkjJI 3t; — .M ^ j ;" . 
LUI 

j_A L<s_£ 3j_a J_£ dl-Jj-j^Jb J-<UU ((jjjJ-SlI) ^j^-ljj^ ^**''^ 4 '^^'j 

j-_lj>.^1 ((jj-u^t—LlI » j § tfo 4 i La j_i 20 L^_Lo (J£^ SjLo 1 ^ t^." * a \j q I 8 qjz 

. ■ U ^ a ^Ll 5 43juoj ut£ ^_i_uLiJ1 











(1 + 18) 


(13-1) 


(20) 


(13-1) 


VJ< 


0 




1 


jt 


1 


iLI 


2 


V*j 


2 


JLTi 


3 




3 


ois- 


4 




4 




5 




5 




6 




6 




7 




7 




8 




8 




9 




9 




10 


i«J 


10 




1 1 




11 




12 




12 


CM 


13 




13 




1 




14 




2 




15 




3 




16 




4 




17 




5 




IS 




6 




19 




7 



156 



LiUJI 



SjjjJIj cjjIjjJ! ^jjIj cly 5 - ^-"'j'j^ LiLil 2 t^S jitjl 

LajJ i,jjil_iJI 4_aLc ^ -i j aj (jl (j^-a-i A I la '* jLalicV £L=»JI (^1 dJLjjt (j£Lj joJ 
I ^| , n \ p^jl ' p 'J Soil JLuLtjJ \j j i aj ^ylajLJ 1 JLAj . ^_u?=_u^JI j_fl> (j_u£L*J1 
sJj.) Laa.j 260 _II i ii lj_a J V" i uJ pj [^S i«jL>j La aj 365 Jl <— -i 1 i ua> 

j» j-JI (jJ! j_uiiHl jG CjjI£> »l o i iiVlj j»LajVl o jlo> (jl (Jj iO jl jj>JI ^jjQI 

L-L-LaJtll (jJ^- 3jJL>J,l jcjjljjjl (jLa IjLfli £-aj .(_^L=»JI j^j i"itl (_^L=»JI 
di! j (j^J ' I 3 i i .ill j^j jjjj iiiJJII Ojjs Jla iSJjjJ! ilolj^J 4jjl^jGjl 

(j_a ^-^-t- 1 ^ taJ H J_jJL*_j » ll i Mil Jl>.| (jl . tfjl^o'^ ((JjaJa JLC » ijr II ^Lljt_l 

(j-C (j-uJalj "JJ ta i uVl Djuk sL^J^I (j-SLj joJ .4_ljLjU,I (jijJ! SjjJa i ul 
3j—a (^.3 ! Jj mi ill CjLoISLII jii- f J^' p-#jVaL»-a 

jl 3j_a (J£ (^ Qa-aJLa-" i uJ I JJ^J i Cy* Oj' L -4i9 J^^' OjO 0 ^ 

JLa-9 d i n al_>JI p j**'^ 36 rt (jr^ Lfllj • -Saj-aJlj (j-\iaJL] ^Lj_a cl^J-*- 0 ^Lajoitja 

. ^Ltlj 3j jjl (j^tla (j_a d 'j""^ I J I a +**' ' "I 
. 4_ljLj j«JL«JI laJaao (jl 4^J^U (jSLajj iSjjjtjJI jjJa ( _ ;r 3 JljjLa LuSDj 
VI Jjsll) j^aUIl p-jS"ilLl 201 I ^Lc j j a i nj j 24 ^ p^tajJI jlj-3-JI jliejjjj/J 

. (! J-aVl I jL4> i^jLUI j^JLj 

Jj i JlsJj ^JJ-II I Jljj V j<uj-2j-!l (jl (jjiitlJ CjjLojJ.1 jjjLlII I JLfli (_yj-*J 
3 niaLkJI 5JaL*-a jjjLi jjk j 7,0,0,0,0 J< iSJI ^yk. e-OSj jjjlj ^ 

. (j>LJ.I Jjjj 3 I 33 LiaJaJjj ^ I j-4> JJj) ti^* 1 ^ 
(^j-j jj-jiu_»J I a I tall I (ji p *j all I (J_al_»jJI JljJiaj (^jjlllll t. 1 1 1 nil 
(j^. ^ j I 3 (jjiJ_Sj,l i ii -»JI ' <s ^ "'"*•_') • ^-i^ (jjiJiiLI pjj^jJI ^tjjl jj jJ-ij 
iLij^ij c3." " (j -1 -!^ m'»M ^ LtaJLlI (^yjj ^Laj^/I j j i"i" j .((_gjjjjJI i n-»JI 

. jJLkJI (_ ;r 3 p^J-!l J-^J-^J 3_jill i>J-fli jJL»jjj . (jjj iSull ^ a b *- 1 1 (_fji!l (^1 
(^jj^ ^JJ-II (jj-CJj i Jl>.Ij ^oj ^_JaJLi (^j-A p *j all I 4_u_uL_u^l 3jL>.^oJI (jl 
(j^LIj ■ (((JL-Ljjl » jl i njtl J^«J Li^j_>>j Ijl 4_uLiJI 4jjjJ,I (_ ;r CJijj i«(jS» LjU,I 
JLaJj . 18 (Jj «(jS*» 20 ijjjjJlSJ,! jojj2jJI (_palj^.V il. i i n-ttj V (JLijjVI 

i JjljJLl Lai i l_aa_l 360 (j_a (jaSLjj (^yjjlj cLa^_J,l d i i nil (^jJajLjJ j-j_jjuJI I J_fl> 

I j_2> ^ I r j imJjLuJI (jjjj i^ntl allaUl (^jj La^ oLijj ui^lb jljjj^ (Jjjs-VI 
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'•(_j-L La£ (■ i i m->o (j-oj-II oi^ 

(4jjLJ! <AJi2i\ tfjuk) JLbjl I = L& 20 
(^jj 400 (^uJj Lojj 360) jjj I = VLbj! 18 
7 ,200) I = Ijjj 20 

(^jj 144,000) QjSL I = LjjjL£20 
2,880,000) jjiLul = ^J^L, 20 
(jJ! cjLjjJLiVLSLI! cj LijJlSLtjJ I (j^a oLLjj ui » T L_> ^Lta_iJ! j—iLbj 

. till j <j-a Ljj^ j! Sj.^, Qa-JLa 367 , 000 , 000 ^1 jlUj £)t 
l>l jJt" i ..Li) 1492 j»Lc j-jjj£1 13 ^ jujljJ! j<JL«J! (j^j-ilj^ J-^J 

'.LLLI < " 1 I se 1 la < a -t * ^Jja- < u i ' ^J^' 



bill jjjb- 






7,00,00,00,00 


(jbUl) jU-l 


jSUJI J43133 


4,14,12,06,04 




jIUJI 1492 


14 jUjA 11 - 11,14,12,6,4 




<i-4625 


our 4 ^bj 16 j UjS 12 j byis" 




L.* 1,689,244,25 = 






jj yS"i 12 jjj*- 268 




v Ji 14 J ^-4 


11,14,12,6,4 



(J-J-2 La g. a "i » nil 1 j i o LjJ 1 jLjoV! (^^Lc lj-<I/j-a jo-ljjijJI Lijbi.1 ! jj 
'(j^a-mjJI jj najJI Ljjjij LjULl (j-U i La JLs. ^1 LaL Ljjl jj JiJO LuLfl ij-i^sLttl 
i^uaJijJ! JL>-J La£ . 4_L^SLI! 'j^>- (j1-*-ajj>J' ! (jJjLA CjLI i ii -»JI O-ll^ 

(j i<\ »_t) A'^VIj Sjj^I t cj^l^ti! sLiiajJ! ^tjjljjj! £-UajJ iLvuLvul 

1 JL& ijr 3 ijr ^e_u_aX1 ^ i n i'CTI p «j ^" 1 1 ^ * t Ij ^jUijJ^I ((^.uLllJI ^jjJLJI)) Jl_jj J-aX. 
ii-dt j_iT CjVI -ia^>-J f"*" 2, ' •' 1 " " (cJSH^J^ c Ljlj-Iij J nf J 1 

jjLcij a i ii II 3jij^>J,! (ji_«Jl_i Sj-aI uiXI (jjiL-ul (_j^Lc (ji^j^il! 

V JUlj La_i£ t."i"r- i^>t ^j^ojLall ^5 CjLjj i nl ^1jj>*L) La^LjLt^a ^jLfljj-flJI ^>>J 
O-J 2 * La fiLajLs w a u cLajjila 3^>^ ^l)L_ojLaJLl i>JLA ^H-U . L^_La j^^aLoa 

L-n 
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44S^\ -^^\ 9 

(pijj/J £ ^4^■ (jlir^i) JL«i»-o (jr^' Lo Jj^. 

^"t i ii a 1 ^jL^a i4_j_ol_i_u q K**( \ <3Lcj !j JLi 

*L«t>.LiU J^LjJ! ■ La Sa (J-":!-' i3_jjLiia^. 5j t-»^ i ■■ ^1 

* i^_L>.j w La i "j tl I j < nig d j ^jj a] jj-* Sj jj^ ^!jj>.t 

5 >L_Ua^>J1 , ULj a ) * t LaJ a < \\ * i" < uLi /*rta o i uj 1 a_)L5^ 



3_aj-»-U 4j p ^ i uri t! I J-aj-ll ^ p-^aj-A ...i_ij_i_ll ^jJt iii II tj-a 

t ol <M»Lu, <n L^l l>aL3 ^! Jl-o ■ d-JL^VI M^W^'M-ii^ 
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ijjjia L>Jlj £-jlj-JI (^Jjj^SJ! 4_ul_oj_)J! Sjj^LsIjjjs'^I Jo j S i ■' J-icj . <Luj^j"i/l 
d a Lsell a L_J->»-) dul^ L-JJIJj' tl)^ iAJ-sal ^jlJ! *^* * (*_>£. J k* *tl *j 
p£l>JI ^JIo Cl>j 4_u_o I 200 (jH-M ^JJJ' tj'- 1 JJ ' aj * (jl (*>^-a-iJ ifiLtLtS 

4 i iij *"C tl (JL>-j S^LlSjj .dJ! jj| Sjl Lea-aJI JLkjJ! SjLulj Oul^ ij^LajjJI 
. Sj^jjjJ! 4^jjlaJlI jLlo-Ij ' _i i a «" I j Lc j&jo 4_ul Jj 4jJjj^I ( _ ;r 3 Q^jjjj^/I £_l3 
id jt-» , --ji" (J^i-a i^j-u^-Aall ((("/Lj-'j^JI » (jnaUtl ' c\_Lalj_uj i4_i_u_j_iSLI1 ji^jij ^jl 

^ 1 jll I (jjjLi^JI 4-1*3.3 1 '" a L^ji CjJU 3jUJL>> "<k£jj-a > U ** a (J-"^ ""' 2 Q. 

. L^3l j <„S-»- jtl £jj I i <i j 1 i " ' ' *-i 3 j Jj 

( _ ;r IL>. Lijj-ij i .I tl (jj-ill (j-a l«jb i«i_l<jj 700 jlo (j-l^. 4jLa IjlSL&j 

C^oJuji^Luj-tJI » oVIj (j-dHj 4_ujjl11 SjL^jlII Otiill"* 'j uig (j_u^aL>JI (jj-SJI 

( _ ;r 3 4 jtj i ii U p-a^l (_JjJ L^j^LiiLa • La (j-"^ 1 4-Jj Liiaj>J I CjI a i ntl ijJUfc 

lj_]L£ i_ijjlJI ^1 £-aj . 4_uLoj|jJlj 4_uLjjjJI LgjtjLLa ( _ ;r l^. I i *ajjj (Jj 'WjL5j' 
La-al in**i a pi i ii II ( _ 3 -3 p_#jl_<^>. I t iij ^jls it_!j_>JI Iji^J- «lj-Jui 

JoLiiill CjjJLiI ^ i J a j i eal Lc i4j^jL>. j»^L(Jlj njjjill ^1 l^aLUsI JlSj 
l_a 4_a-*-u_J1 £J_A ^jlj 1 JLA i^jLajij-JI ' lx^jj (j-aj ^ Lj t <_S ir £yz ^j^Lill 
. I jut LLojj ^Jl SjjiLiJI 4jj/IjjJI SJiiLa LfcjLjT oSLijl 
J_i^slj_oj SjsLc Cj I a 4j(jj/I jJI ja^jSLLj-a (j-o (jlSLa t_!jj>J! j»L^! 

(J_>JLj j^paj^/lj CjI a <i i ii 1 1 (^_L>.)) t jIj-**JI 5_)L) J-Ju^**i i n t ti^i-*- dJ j^lj-aj 
jji^ Jj-r 1 n~ t_!jj>JI Q^j aUtl J-^^-J (3 (J^c-JI) LVc (^LtJ 

ljj_fl_i JL3J jjl- 3 ' (jJ! ''J^i^^ i '^dJ CxLloj 4^j_«J.I (j-a 

jj-a (Jl a c ] 4_a^N-j-HJj i4_uLj_L*oLj j jJlj d j a Wtl p ^ tl ^ ^ | ^ mi it g\ a V '***> ^-olj-J 
jj^I 1 l^j a"" 1 11I La^ n_gjj>.| CjLJlIj 4^LjajJlj ^ J Lj 1 a llj sLuj/jLoJIj 4jjLjj_<jJI 
( _ ;r i 4jj^tltlj ib-ujLa-1.1 jLj-«-a ^(jlj 1 ^ SjLUaa. ,j^L>.Li ^} (jjs 

(jl^ (_g jJI Joj-iU (Jjjjtltl j«-^"l-3 Ji^ OJ^* • ^ J a Utl tititxtl 

U I a « tl 1— alj i"i**i t iiVLij a i"i tLi dltj I jjja^. p j t ijjljjjJI ^ jj 

.(iLuLa^-j-JI) 

j 1 --»»tl i_djj (jJTJ 1 11 0 (J^>- 2jj ** ,.tl SjJijJI tfJLA ^jjs L-lj-xll ijJjLiiJ pj 
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pglaJIg ^aaJI 6uiigj :u jail 



j* j j j I i all J-££. J_Laj . (3_aLc (^jjlI! (JjJLiJIj 4_ujj>J! 5jl i^aaJ I (_yJJj 

(jjiaLuJLjj ^-qiaJI j ! jjta jj! (jj jJI ^jLJI p 3 * 1 ■ *-*• <j-aj) cj^ 1 "U ^LC^. 

<^_mAjl 1 IjLu j! c_t^t_i «bt » J J-*-^ (j-^- 1 J .'"^ i^j5-i-i J-JI j j ui "ill (__£o^. Jjj ^jL*HJ1 

joJj . L^ia ljJL>-J ,_psjVl 4jtIL (j-a (j^-al (jl p^3bli>.l l-_c*J La£ ipflif 
a J « iJl jj , tl 1 J_A L-A-iia jj ijr S (Jl^e-Jlj pJL*Jl_l ijr lj-»J1 ^1 a" ifrVI ^*-t-i 
jJajJiltl j 4jj< 1, nil Sj-aLUI 2 1 a jl G>j JLxjljJI bjjijl ^ I JjLu jl£ ^jjl 

(750-680)^001^1 

LiJjj . <LujjJ! CjI j i*r-iLjjJI (_y3 j3l (j-a J-"^' lS 1 - 1 -" (j3l j i'r-iLjjJI I J-ifc 

jajjj c^>o (Jlul^) (jjjjla j^Lj ( _ ;r 3 ^jjl^i- (j-a (jjs jjjtij 4j| 4 a 1 nl 

1 jl J-JLl 4_aJiL>JI O4-U ( _ ;r 3 (_j-ajjl J->JI (J-aX. i(LijL-u ^^uu^^j-ul I jL>oVI 

fiLi_j_L>JI (j-il) ja_aL_t1 «La_LL>JI mi it p- iLC j Ij djaltll iJliaj^-tll j-£j-a ^-Aj 

.(SJLIj 3JLJ i-ni\ <_jLiSLi aijJ.1 JLuijJI OjjLa 

i^ULa t <__) I 1 11 -»JI ^^.3 4_iLi£ 4_aj>.j_j jc eaje aj jjsj .4-lIIjlII CjLlUsLjjJI 
plSjVl ^1 jiei-J ^1 cUjUs jj il_J jJJI (^Jl iujJLlI JLcVl JLiol 

. j»jL(JI 1 n_Mj CjIjjI jojt! LdJj jl nf Li ijJuuall j-aj ^-a d » 1 ."ill sLujjlII 

(jyJI (Algebra j_l»JI) pjj/VI I jut (jiac I jl j-jjJI ^ 4jL^ qLui £ya o^J 
SjJjVI 4jLjI Jj jjjs JjuI jaLaVl ^1 £^UsjII J^JJ iCjLlUsLjjJI jja ^j-ill I Jut 
t_SJ_& (jK .(JJjJ IS! inVI J-jIj-II OJ-^' (oJLe i(j ..U'llajj \ j_a i-.^IU'it ^pJI 
4 3 jJL*_a 4_ji_aX. ^Jjl 1 n a ^Jjv jj-a j aU II J-^ ^ j_a ^^j-ajjl 

(^yjjl) 4_j_a^Lxi/^/l 4_«-jj Mill Laij ^ ■ ■■ a (ji^. i>J^! Ji3j^ 1 n~>. ^iila 

«l_Lilj 4jai.lj <GLuj tfjVjIj 4i>.j^J 41b^Lal_i 1 aj , V.tl ^^ajj^l CjJLia 
.(cjjjJ.1 (j-a SjljJiJ! ' ' c *-'i-*- a '- mil (3^J olai-Vlj 5ai.VI CjLuj 

I 1 j 3 a ^L!^ '^-ijr!- 1 ^' (J_jJ-^II tfJ-A jjLso ( _ ;r ajjljj^JI q\ J_u 

.oVjUII &ic <>jLilcLi j^=il 4jjJo-cJI (^LULi 
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CjLlUx. ^-us j«JL«JI ^jjs i_iL£ Jjl i n-»JI cr°jj' 3**^' 3JL_uj ijlu^ 

'-■j ^ ■ SJLj/jJ! <jSL!j iSJLjjJI ajujJ ^jjl)! Jj^sV! .4_jj nut I j)!ji£.Vl 

4_lJLuV 4j- i ii i ' " i a uij^I I 857 j»Lc (j^J . I j" i (J^L>- ">Ll>J! (ji^. 
5JL_ujJ! 0 JLA I J_u . ^JUj-j_al^ «L*_aL>. cLuSLa J tilJLiUI ^jjJlJI cL$j>.j-) 

2 nK ill (^JJ ojj L$j| Lt£ ioLll^LjjJI 5l-u!jjJ Ijjjl^. Ujj ? 
(j_a £j-iJ! LdJjd SjIjuJI o-ajir~ii ,,l ^pJ! algorism (S-usjjIjjJI) Sjujl>- 

1 ^ jU CuXJ ( _ ;r _Ulj) J)!jLcVl Q^_uLj^jJ! ^ « I ta i a I (_gj-t! 

i "-sJI ^, ii .(logistica LSLp . <-^^--i e^'j) <LujjL»JIIj (arithmetica 

jl alogrism ((^J-jj^jJI)) ^jjlJ! 3j M J-^-c J^La. 3 j tj i nil WjJJ^ er^ 
(j-o (j^j_Lli^ <j-kj 'cr^jj' J-=*<J' ^-uV jj»T augrism 
Li3j CiLiI i n-»JI « Ijj>.Li jjsi i Ij-jjs! J I LSULa (jl^ ^jjj^ill (jl ^oJL«J! ! JLa> alalia 

2 a-LSLlj ^aJJI I j_a> 3j_a>LiaJI ( J c lj 2 II i."i . j t j jj-uljii!!) jjrtj' jioil 

5 tj t-» t 1 d 0 , ,.^t1j £_*j_>J1 Cjl_lLl£. Cjl_J_ajj1 ^l_La p U**M {j3cu£ . cLLl*_« 2jLl_u^ 

(jl^ O^jjl t-jb^ ^ jJjloSI j 3<,,rill SjjjjJ! j»L^J^I j»! Jie-u-u! oi 

JUJL>J! <— -i 1 i n-»JI £-a LjjjI ( _ ;r 3 Cjj o"i i ul sL^j-^JjjJLjI 4^jj>J. Lxi n 

. J)l JlC^/Li (JjulLI 4_uJiJti! Jlj^il! 4jtii3 j«j*^e-l j i i s> (j^slj^ I 
Jj i uj 1 1 J)Ijlc^/Lj 3j_JuLjs J^sjlIIj ijljudl JiLa i nil CjIjjVI 
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pgJLaJIg ^AaJI ft ioq'i :<_j jail 



^ mi U (J-° ^JJ-^* '-^ OJL?"^' UL^tH^^- 1 lJ^tP^J '^^jjj jLjJLa I 

3jlj->JJ ajl . ^-^tl ^ "a j j< A"tl ^j-a ^1 al*t1 l^oJiSLaj 4^1_LJ1 (Jjl i n aj ijr u3j^1 
. JJjti! mi a 3_aJL>. I j^JLS j«jtJL>.j t_jjj(J! (jLa isLUaii! 

<" i nVI i3_ilaj<JI j_lC. 3_jJlxjVI i_Sj|_)_>JLi 3jojSLI.I (jSLajj («J 

(J-J-2 La joJLkJI SjjLj btim I j «j a.3. ijJLA Oul^j) j_jj>JIj jaiillj (jjj-ILi 
aJ-tb (j_a Cj J » i " i ii I j I j . .. tl CjLiI i ,i-»J| £_a j i .m ^j^tiJI (j_a i(<iuJir»JI 
Jlj^5c_a i." i i in I ^Jt (jjJI CjLiI i n-»JI (_£l iSjLflJti! £^LaL>JU i ClLlI i n-»Jl 
cL*_uj (j-a (jl£j . J^s-I (j-a JJLC ^J-Ia ji (jJ-SJX. £-«^>- 

>ii*a iSjjLjiJaJ! jIjlcV! ^LLj ^ 3!<,->tiU SjJLdlj Sjjjtll.! cijl2>L«J! 

10=4 + 3 +2 + I jj^ SJLJLv (O^J v^J>3j J^J 'cr'j^' Sj ifjiaJI ->IJl£:V| (ju 

i^uLvuVIj ^LjVI (j-a 4^1° l- 3 "*^ iij 1 "I lS 1 -*-" J-" 1 -*-^ S-^Ls «cjLj^.LijJI » 

.J_<-uVI JjlQil t{j\ i I ullj Jj 

sL^JVI jaJLc jjt uj^uto C^Llj i\ VI) 4-uLaLSJI j-jjLj <_Jj-«J! i— 
JLSj i jl JlcVI £-a 3jbl i ntl ja^3^LaL«3 (j_a 5 j o It tl (i kl i ^'jlj'j (jllal j uJlj 
J j « tl ^y-u-ytZ 3-j-al i ntl j«-aVI jLi/ liltj ja^iLJu i« JLlJI (^ Ij-ajlir" i nl 
(^jVl jo_^aLj| ljjsJLitl<j/l (<S-$j! La£ i jljLct^ jc^uJLajl i-Sjijja. ijOJjLill 

jl dJLliVj . *LajJi]l (j-uljLJIj ^jUjuOjjjJI (j-a tfj a U" (_£ j-JI (_, Lu i ntl la 'tl 
il iJjsKJI Mutl jiliaJit SiSLjJI olaLLaJI L^Li^V (O^jLut oljjiJI aJJt 
^__j_a^>. ^-jj i n **i t 1j— aj (J^ **' ' " (j-a Ja-fl-b J^-aj aj—uj-C V"i t nl jjSLa-l 

. I jt^j i oj CjLI i ii -»JI 

2 nKtl Zero 3_l1u^UI 3 nKtl Cj>L>.) 2 ■ ol a. j a i -">tl J_aj i_al uili^l (jl 

|"| tl (jj-tl ^ I n-»J1 (J'C l"ltl jj-a I )l I n-»JI ^J^-l (((jJLi.)) M^l « J fl ' es B 4_jjjjl1I 

3 a i .iL^. J JiJtit (jjLj^-iiJI j j la 1 1 t_*jL»- (jJI 3jJ JjJI t_uljj,l Oji. J i 4>^ll 
VI i-SjJtJ (jl (j^-aj V /o^j J£Lt 3_jJLJb>JI 3^111 jl . JJljlII ^yk: l^jjuJJ 
. JJiJlJI ("l^J-J! J^J- 3 * J** ' '-"JJ (^-^' *Lul£LU «CLa_Laj <Luj/LvuVI 4ILa_ia J-aJ-J 
l> Jj i_ulj_tl Jila-i . jl i intl ^1 jjuijjl (j^ jaLSjVl Jju 4_ul£HI 4-a-LaJI iLsjJuj 

cj>L>. I i it (j-aj) ui « tl (jl iCjLliLa cjIj i^ntla jL>.VI (ji^ijJI (j-a 

jojSjJI (jLfl I J-A (jyk-J ' J JjlII ^jjs ^xisjJkl £ La_i« ^1 j j i"i"i (3jj_jutJI A j a i n"tl 
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7 : (_j-\_<i_<J I ^\ jl i njll ,j-a jl cjLla 7 + uig 7 + cj! jl>.j 7 jj* 777 jjl«JI 

. 700 + 70 + 
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J 
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L 




i) 
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J 
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Ji 
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u 8 * 


j 


J 



(1-9) 

(oi>p) ^Lj^^OcJii^ (10-90) 

(100-900) 

(jJf) t (1000) 



(jjAli^JL-) 0987654321 
(vjili^JL-) 10 987654321 

5jj u^lII ^\ jJs! ^Jl w a j la I i . aj-i^. i—isjUJ! ^^tlj-uj V <_saJLa 

3j^e_<_u jo_^_iLj 3j_jj_>J! cjIjL^JL! (jj_<j/jL4J (^jjJI t_!jj>J! jr<-j-3l j i>iLjjJ1 
j K 'i^L 2 fllsl 111 JjjJI ^ *Ualll jtjjLj Li! ^j-2j) .(j^jlitAj 

£_«_>J! t_iLl^» «Lii (j-l^. 4-<Jt j j 4_ujjlII cj! pS! U i_jjSLI! j<u!j^ 

<ijl .<L2j!jJaj sGLj^Htsji ^1 SjLJuI La «j IjLAj .((SjJLl^J! ^jJaJlj 
^_lJ_S3 Jjljj .^JLlA jj-a L^la* 3 ibjJtX Jj-i^jGj j^lUs j C-t^jJj 
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pgJLaJIg ^AaJI ft ioq'i :<_j jail 



(JlLo (dJJLflJ! 5_aJLi»-" i nU) 3j_uSJ! j_o LLai. jjjj J_aL*2i ' 

,„ U J j.^-,t U , ;,,^t ^jjl^iJI t;r u ia J , 187,703,051 ,492,863 

j-solj ■ i ii -»JI ( _ ;r i 4 j i nLt-u^M Cil j I n » II 2 j I ' jtt JjjIj.LaJLj (-J -i-« ; J liLa 
Lai 

tfl iri i^-i j (_gj-JI «j-i-uLj» j»LLaj Luj_23 aJJbjj) 4*C i i"itl 4-2jj_Laj jjc-LlS i . ij LtaJI 
i>jLjt jui-i j_j-j_iLi (jl (j^o 4jjj (j^s-ij .j Mif (_gjL>J! (J-LaAJI 

. 567 ^ 932 <_ ij liaj - 

^LSjl JJLc ( _ ;r a) 43^15 ^ CjLljjJ.1 (j-a 4£LJu Vjl (<u-uj! :<Lfl\jjJiij*1 

jo_<-ujl ii_j_ljj_jJI (ji^. 932 " 1 . >jj ' 1 1 " f^^j' .sj^j 567 1 . 'JL> ' ' a ^ " 
9^5 t-ij-Us! ■ <_) < & JI ^-3 La-£ 3 < , .M l ^ J^oJ LisjjLaj jLLiiV! 
^ i ai ti^ptj 5 jjjlI! o>j 3*C j uiJI (jjj JjVl j La • -tl ^ 45 t_jljjJ! c-<-^b 
i_i^Lj,^/1_i t_itjj>J! 9 ( _ ;r a 6 jjjju i—jj-Us! j Ustl Jjai olj uuJI 

j 6 j 5 <j-a y& till j juj i_j ^xb! . 7 Jj>.I 4j|j j_aVl Jjt^l . 6 ii>j 43! j 

^LjSjl J . jjjj 3jjs (Jjjjj ii La i ujVl j La i nil ( _ ;r 3 3 ( _ ;r 3 7 

^i>ij 2 !>fi-l t-Jj-Lb! . JjVI J La ■ ^ oLlS La£ jLs-V! CjIj il^JI 

cjI >i*JI j ->LOfl < L^Lii ^lajVl .tiJlil! jUmll ^ 4jo^.V! 
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___JI 



_U_ (^j-j- .472 ^Jx. 17,978 }L_o ^^ll .4_|j jj__L 31^,,, 3 o-uiUlj 

i urtU »_Sjf 3 i _JLi_ C_j_T U .(_j-_I JjJ_>_l ^-3 US 3< j mi 

t^lcVI jU,„tl ^ (1 7 ,978) ^ i ,i?U t_.jSj.3jjj/fj 3ju_.I 3 __>j. L_L_ 
i__L__j .J A , „Vt £j_a (_____!! j___jJ! (__a 4jt__j_ (472) 4 Ac ^ , ,iSU Lolj 
JjVl (0-jJ!) 4 _i IjjJJ .J_jjiVI j ta ■ _l| (3 1 . __|| £j--) 3 , , olJI 3_tjjj 

1 G*J — — -S — ,1 (JJS (Jj*^ (*^>^0 ' —J— *-l p ' — flJ V «_l J_t_3 i(4ji_, ajjj—tXI (j-o 
^ j , „^< I aJ (jSLIj i_jlj_a £Jjl I 7 p ■ — — i 4 (jl pJ . t_)l J->-l 3 0 ^jj_l I jd 

(<_3j_i 3 jLj__i I jd i— (jjs j__Tt *!jl>JI j_>_ 4 (__ijj_i_JI jjuJLi 4j1c. 

3 d j 1 r ... ^1 1 i . .j l_u Jl_j . 3jsj__JI (jr^ J— u— dl JJt-> (Jjl 

= 7x3 jI2 = 4x3)_jI ^yfl 1 7 , 978 *j __UI ^ jjL-I £>t»jj 

L_l_ t^yla . ujJI _jI jJajJI jut (__a jLL^I ^L_iL_JU,j.(6-2x3 j 21 
i « j__ cj^LjJ! ^jJ_J! — jLJ t* «_tjjj (jl . i__ljJ,l j——— (jl ^L__i V 
Jj_ Ui__ Li_j .3_tjj_II ^ (__jl_!l p->II 8 j_tj_472 (__l_. a j_b p . ■■ _i . 3878 
.(16 = 2x8 j 56 = 7x8 j 32 =4 v «) .-.t^U^ ,-,M-, ^-a-^Utl, ^r, .J^la 

.42 j__ (___LjJI (jl 4^c_ujj J— j 
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42 ^gi, 


38 = 472 - 17979 


(__a _j>LiII _liIj__>JI 






*lj_».l £_L__l_ Li._C.4J 



^J-2_! (jl C_— 7C—J _JJjj i l_t__>_l _jVL«_L>.l (jjJ -jjj l-~— (j^-lj i-Jl>.Ij 
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pgJLaJIg ^AaJI ft ioq'i :<_j jail 

ijr II 4_lL$_*J1 jj^e-l ^ j (J_a_*JI ^1jj>.I (jl (^^>- i Li-tJbj) (J_o*j-(JL] 

'"'v nail 4_j_a jj 1^>. » l_&a£.Ju cQjt_l cLjSLul£Lj_o 4-iLlj 

Jjjs jja3 ^1 -p fl" a ifrl i n a sLtjiaJa p^3 (^ (jx. pjj *LcsV! I jufc (jl 

(jSLIj .^LuijVI t_jL«JVl ^ jLutj jo. (^Jl LoLc IjUol j»jjJI jjij (JjLsj 

(jL£ dJJjji . (J-i_5e.3 i n a 4_jl 4_t£. (JjS i^julLxS 3j_a Jjl I jut (jiijsaj La J if 
Jjlj 4-uLl)I (^,3 ^Lus I 8 jjLrtlu icj.^ j j LaJ SjjLLaj Oj-LaJ I jl JL>- (jlj-^-l 
Cu-S-ajKj (jl La (j^Jj * (Jr 4 * 3 ^ ^ ^ J"*"**' ' " a fi LLt^. 1 JLAj i jJa L>JL L) Lb j^Jt_a 
O-se i ir-i? (jl (^1 IjIj-SLjj 'j'j— ° '"' 1 ' '^J- 3 (_J_9 * 4_JalajJI (JLa^.^/1 tfjui 
<■ < u <i°\ . (^T-ajjt ^a->JI CjLxajjl ^yise-l La_t£ LaLa_l 43 1 j J-a^1 ^-t-sajfl . *t-4<-jj 
I j ", 1 1 , ^ i ( ^ j0 JI_LjV I (j-SLIj . LcJ 2_3aJLa CjJlC. L$ji jj* (jVI I j'lj j i ■■ 
p-$_i^/ i(_L2j(JI Li-aSLa- I jl i(j^e-i li^p- (j^' ^1 • ^j^-? 0 ! (j-^ Lgj-La-ifclj 



(jl_i 2 I ,^ tl jjjj ,jj i ,i < || (j_c ^LaL^ _M lo^ 4->L£ ^ (^jijjljjjl JL3 
SJlUI (^ (^jJlUI (j-ulILi «j i ,i< II j» (jj-^Ua^oVI (j-udLi «j i,i<tl» ^,"1 a K 
2 a K'a, .2j^_iKj'^| 2_ill| ^ fracture j fraction aK (jij 3j>a^a-a 2_ujjtJI 
(^_ajjl^>J1 (j^-J-i • (jj-a jj l^a_>J I A a K (^-A i3j^aj-u£LLI ^IjLcVI (^j-uljj i«j-*_u^» 
a LtalJ I ^Lsjl (jjs (J^ ^ La ■ ^Ja£ ^1 Jj^ll JU>-I jJI p J i (jSLaj ' aj^ 
:^JjLa^ 4_t-£sL>. »l a i "t (J^jso i (^jJI (J^_t-£5^olI 4 (_£j-*foJLj I 





_ 1 

6 


• _ 1 


_ 1 
f J "T 




1 

3 


1 Ui^t 1 = — 
2 






~ To 


1 


(j^ = 


1 

8 


1 

fr— - y 



(j_a jj lLIIj Ojllli . 4 j i j" 1 nil jj 1 n'Ctl j tj 1 1 1 (^Jl I JUt Lut^JLjtJ 

i)J_A ^J^r "1 uu LJjLaj .CjL>.jJj (^jL^Jj (^j-iI^oj >."m a i uj (j^_a_JI (^jJI jl i njll 
dJJj) ' «a J "j . Ljljj_II jl SjJiljJI (jjilj^l jl (jjsjJI (jjjLiS ^jls O LseHa-LiaJL I 
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jjJl) £ys JJljj [jS i4jjl o i nil aIj^>-^/I-3 . Aj^c-tlJ 3j_&liaJI Cj1^j_>JLi 

(jljj-i 4^jj>. i)L>d^r t_£i]Litt_a i>L?oLij ' ^ o taj * rt J CjIjL_u_o ^jji^. 

AJLSl (j-o 3jL>.lj Oul^ 4-l<ia1II CjI_i£jSLU jl 4_ujj*_lI! d Lg: j n x n 1 t 4jj_&liiJ! 

^ .^j^AjJ! ^1 jl I njll <j.a 3 J M* I nil 4j; i uSLlI jljLcVl Ij_2j 

M jjt 24 (jij olj^.j ii^lii 36j 3 (o\)-!l o' 3 ,24,36,48 jjjlII 

48 ^» 48 j 36 ^fc 36 

60 x 60 x 60 60 x 60 

I jufcj .2_ulii 48 j 3Ji-L3.i 36 j 5^>-jJ 24 j 3 4j! (^Ic- b-^J 

4_<-3 j i .i^ Ij^c L«-J-3 umll allalll ^ 3 ,4102 ^jl inj 

(jjt SJUJI oj-fc ^ SJLlSjJI 5u_l2JI j i2-iL$j}U! (^Jl IjjiLa 2 j-ls-VI ftSj-II 

(3 + -3^-)* 
v 9000 

. Jls-1 jJI i ' . 'J 1 a M d jl 1 ^ «Ijj>-V 4-2jjJa liiljl^ (jr°jj' aJLS 

^jjl^kJI j^j.3 39/1 I ^ 8 245/1 I I c-ij-^^lUU jl Mlo ^jJi] 



(3 Jl),ys (8 JIL) 

39 " 245 

8 -L-L_!_by J__L ^^^ylUI 

2 3 5 y 3 9 • Jr ^ 

SSpAJU oULiil 40 1080 27 

aiA^l^j^JIJj^ 358 33 294 93 

SiOlill oUliil 30 

8 J L_L 894 

2 4 5 

(i) 320 20 _I0__8_ = 358 1 080 
40 40 40 40 40 

'■ff 



(ii) J* CO > 



358 ^3 _ 33294 _ 894 
40 27 1080 1080 



8 ilx 3 _4__I79 x 2l_ = _5549_ = 894 
20 9 ~ 20 9 ISO 1080 
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pgJLaJIg ^AaJI ft ioq'i :<_j jail 



40) Lilj ~i miU a LaX I J)L*j^ CjLaLaJ.! £-J-«^>- i— ij Ca ^J\c 2JLj_LaJ! La u 
(jJjJiJtJ! (2>c till j) J-*-i • (ji-V! ujjj i M, I lJ £ 27 j <j-Uj|_)_Ua-U Jl>.| lJ £ 

4-Cj_<u*_o dUj) J-k-j £-«-><j) (jrUaLiil (jjJL^j {jjj-u& (JSLl/ (ji^. jj-u-jT irotl 
<jJ^**( I'litl L^_aLa_a 2_lVju «Lc j-qj?e-a (jzL?"^"*" 0 ((J- 1 -^^-*-^ (j-* (J^ C?"^ J-9 ' 

ila-ui-JI JLjJjlj t^hjj ' u^ll * . 93 J La_A ^-<a^>JL i jj-'JLA ^jl) 

ojSL^ J080 = 27 x 40 j 33294 = 93 x 358 ^LUt <yi ^Lill j, .U i. n t l <yj 
JU 1080 J-^ t^. p: . j-""- 1 |0g0 . jft- 

t^bJ! ^Jt ^84/3^32/1 c_ij.Ua Vila ^jjl^iJt _jjf 





8 


3 




3 


1 




4 


2 




32 


6 




35 


7 




35 
4 


14 

4 




490 
16 

30 4- 





^cJL_ JJL o _dj JU _)) 2 tj^ , ,. * Lu -L qJ . «Ll~^1_> CjLtj^ajIjj Jsa jl__>. ^__ijj 
_>S-lj i2_4_J__JI (JjljJaJ! _,lr t_jjJJ Ij-j-ui-c JljJL>JI i n-sJI 

^jj,? 2_i-il i .i -»JI oLl1«j(J! jUol (jjSLu-u ^ i^jLJ,! tiJIj^J -^h=-*^ * 
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d^>. CjLui^ udjL?e_i LoJ_t£: LuLj9 w 2 u 3J_}L*_a (Jjl^ (J' Cr^l 0^3 ■i^** 1 ^ 
4_<sJ^ Lai . ■ La *3 L^jljLl/l j-j-JlLi l±U i5J_}L*Js1 j-^-T c r u ^' (J-* *^-d\- LM 
(J_al_*_a i^^i^. 4_LJt_ujJlJ1 3_!_}l_*Js1 -ijJ^>- J^>- p J ' " ^" (jj-Ii J J 

1 g < c j 3jL>.j I 5 L^JjJo 3_iL^t_i_u jj-a t-s«* tlLlf ^paj^ill , fiLajj-LaJI ^-jjus 

^_J_U ' ^ ULdJb 4_Jj_ti2_J j^l i^JLJjjJLlJ .j^jJj^M <L>.jjJl jjO JlI>JI (jj . ( i JlJ JlJ>sJ 

Y ij—aVl 1 La j uj ljJ i Uut-tlaj * ((3-^ ^ ^— ^ (j-^ ^-&J-^ j-lJu-Li-o) 
.jj^JJ (Y t-jj-Us Y (jt) YY j ja^U 

Y 2 + 21 = 10Y 

(_yHJ! Jal_4-l^1 Jlj>. t {j~a 4—i L- t -LJjJj ^jVI LujJ» (jj-^jjl ^->»J1 (J^^ 5 

j!jlc!j (Y ^ Y) oL«jj_o ^1 i-La -1 'J\ 4jJ . Luj>-a Llujij L^J I ;U w~. ,„l 



•.^La u^jjJ! ^jSLj SJjLlLI ojut Jr>J (10Y) jjj^J 4jjL^a (21) 

5t_j!jj>J! 2 (10) jjjlj>JI jjlc ^> i m°i 

25 j^><-!l I j ... A i 5 <_!j_ua! 

4^!^! 25-21 =4^jU!2Li»£. ^1 

2 t_jljjJ! J^P~^' (jr*rii>^' J 1 -*^' 

3 <_j!j^J! (5.2) jjju>JI jjlc i tLLaj 2 ^j-I^I 
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pgJLaJIg ^^all ft inp'i :<_j jail 



ylOy^L-, 21 IjjIj Y,Y 10 




W 



w 



7 _jj>JI 2 (jJL: p i i9+5= 14 jjjL^» 

49 4juj_aj i -1 j 1 ta 1 1 (jjlilljjLaJ! jjfc 7 

<uL! ^ (jSLj pi 4-i! . Liikj Laojiaj (<J <LSJj .SlJLu V^L- oVjUII 



mi 

'Jj^T^^wb^' Sjill 3J.jL-a Jutai-JI 3JjL«ILi J 1 a <b) 2_.U-^ 2L-u.jLJ! j 
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<( l_*jj-a» 4_jjL\1I SaJLlI ijr II £^aj3j-U j J_>JI I JL& jj^nii (jr°jj^ 3-^-^ 0^ * 

0^^! 3JUJI 

.CjJl>-j (j! 4_JLjJI (Jj I — 1 Ijj jj^zj I JjtLso 4jI i(j1_L>.jji (j^L=»JI I j 

( .1 1.". 1 .ijl 5-jJ1 1 nil j! (jl (jjjLJI tiljJj (j! (J^s 3-^- o_l>^ t — 0-° 
u& 3_Lja-jj_tl oj'>^ j' '^^5-° «L»>jV! t;r jj(_4J 3 j a-j-ll .>!j-c.}L! cj^LiLiLa 

4- j l a - l jjJLI 1 jjJU>JI £_a (JjaLaLLlI (j»a (jr°jj^ (j^-"*-*- 1 ^ lLLJj^ . 4_u_ul_>JL! 
jl J^Vl oj^J lL=lLj aJj . (SoLseoJI jljLcVl l^ja in'tLa iJJtj) 3_JLuJI jl j^>U 

'j uig ^jj/LiI! Q>2JI cjLtlu^iii n_gl jljla i_al ui&l j-i^. VI ^Lj^-lS t;r l«-a 
(^l^. SjjLuJ,! cjIjLuJ! (j^sl^itj I *"<" 4-i.LijcrJ I cjLuiSLILa . SjjLlLU cjIjLuJI 
jIjlcV! 3 nl'^JLl iLsLu^jV! tfjut iljji^J . (Sj^i/LiI! iZjIjLuJI (jn'vf* 

j-jjLj-Cj .(_£JJL*JI ^Lta-cJI (jj> (Jj^a-? *lj^.Li i-.Uyjt Loji^. VI jljLcJ Lgjl 
J i^aAll) CjLjjj i n'Ctl (jl . <— _> I 1 11 -»JI joi^. (^ 43jJl1I (juljii! d < 1 o La» CjJLc. 

. (((^ji-lJEJ)) JJ>.Ij (((j » O-?- 1 ^-^J-* -il-^l (j-* (jj)^Tl ■"■•<- (jjj_}Ll_aJI 

(_yi C^jLSLs 4-ilSLII *jj ' <JJL& ( _ ;r 3 4_uj»jjjJI ( _ ;r ajjljiJI 4-»Al i h a La! 
CjLlUsLjjJI (jjs (_Loj>JI IjLA (jjsjjljjjl ^oJij iLij^j La^j .CjVjLm 3jjJaj 

'.(_ ;r aj CjVjL«Jkl (jjs JaLa-ii 4jjj/ 

2 — 
X = 8X '.(Jlila .jjJL>J SjjLjla CjLujjjs - I 

2 • — 

X = 4 '-(Jli-a . JJijlI 3jjl 1 11 a CjLtJj_a -2 

8X = 4 : JLia . (3_.U-Ltl cuVjIjII) jjuJ SjjL^a jjjjj. -3 

2 - - 

X + 4X = 12 '.^JlLo . Jl J_»J 4-jjl i n a JJ<-^>*J -4 

2 — p 

X + 4 = 5X : JliLo . jl>J 4-jj1 Mia ^1 ji^. tj oLtjj-a -5 
5X + 6 = X" : JllLo . j-jj-I 2bjLcu-o ^1 Jx. tj jj jl>. -6 
c> ui-Jj 2u_k^ 4_Hi_Ui 3Jjjl_m) (j^j-kJl Sl^ujOJI oV^UIl (jjs JSLI 

. 3 j Mf dj^-^ t^^J 1 
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pgJLaJIg ±±siS\ ft ioq'i :<_j jail 



LaJLt^j . Vo^tia joi^. t_JLU 43l_o. (J^. w 1 a 3 J . I I 32 ^Lc i-dLufc CjLoj (oL""-?! 
(_3j-_j_oj ^jJIj (jLgAx^alJ JlI£^ 0 ( n I JLlssIj LaLc 26 j-ajtjl jj_a £_Ll 

*Lx_Laj ^ 1 rr 1 flj i a j ir^i I Ltj . fj U 1 11 I Luj/T ' (j^ Lj0 _9 

^Ic: Ij^Ua Ijlcj nj>Lu/jI LJl jLta-L all ^jJ Ja>LJ! j^-La ■ 

CjLlUsLjjJIj LiLLHI (J-«-«JI LuLla i<L<j/Ij ■ La S ■ ■■ a icQijJLa ^^rP" ^-i^i 

i_jLl£ I j_u£ d 1 mi 1 j-aj>J1 ^£ * )Li£ lJijJLj jj-* J-c^ 0 1 " (^^3 ^SL^-Jj . jjljIJIj 

4ijjJa ( _ ;r 3 li^cjj (jjjjijlal I J J a 3-JL-uj i_dJj Jju i—aJlj • (_ 3 -ajjl j->«JI 

Ixjuj . jLia tt^tjJ! I jut (jSLI 1 jlc>L! ,j;jj>J SjjtajpJI jjjl>JI jL*j! 

p -j S " 1 1 jjJl>>j ( _ ;r a I jLa-g (jjj-II MJ-*-" (>j»»l«tl j j oil (j-o IjoJj ^Ll^JI 

^La I S j 5 a 4_La^. .SuLLJ! jL^jjVIj i^Lusjl La jij-l . a <L£la JjIjl*. 

. 4_u-u 5000 JfT 5j_a VI Uai. Lull) 

Lg-i-Lc J i a aj (jl^ Jj . Ijj^A!! (jjjjiJLi ^L«jjt! (jLLaL nil (_j jJ (j^j pJ 

^j-j>.^1 ^jj * a W ■ ' j »" L^jLj i«Luj->J! ^jj 'Atlj ^-uil j i nil ^> i ntl ijr 3 (J-a-tJ! 
*LiJ '^Xh^ J"»jI>>- £>^5 . s Lai«J! (jjj (Jj^ (jJIj o^jjj ^yjj ^^iiilj 

j_a JjS~ i nt, Li Jj-lU! ^yk: L^JjJi^ ^ liLSij (jL^ idiUI tfJLu-u i_JLLa ^i^: 

(jic 4jjj (j-a ^1 ^Lo.1 i^jJI) (jl LaJ ■ -It (jjiiLaJLi j,i~ilt LtjL^ ,jSLj j«J 4jI 

LaJlI^. ij-ax. SLoJ (^jL^I! i^uj-" "t^I'i'VI (j-^ ^rP'jJ' ^LLaJijVI ^jL^ 
j^J Ciiijfj JO-a j_U SiajVl 5\IUI,„tl c.nlf fj i 1092 ^Lc (jUaiuJI 
^Jlj i <] 1*11 1 1 j^JJ j^,Jj j-LaJ CjL^>.j 4la^eJ J-«-C Ltjjl i"i"i i u a .4_u!j|j 
3ia j^JJ •^ a i>^ JL* 1 " Cr^ I-?" 3 ' -^ii OJ J Jl aVlml 

4_jL^J ^ I c (jj-^ Cr^J i^UajIa^j JLi£,L5 :^-LSe p 1 1 n a jj-aj-a 4_jt Lu_i_a 

ijji-T l^Ij Ij-J-*- 5 f 1 -' lS c?^' ^^M' ^-yj J-*^ • I I 32 ^Lc 

si fij i hLi 4JLaX. I j^ujjv Cjjiia .CjLlUsLjjJIj LillAllj ' . tlaJlj ^cjjLjJIj iLLa^Lu/VI 
.(jjiJLiial (-;r L^. ,_5ji«jJI SJLuujj ^ a ' ulAll w ' a Jj ■ ^Atl jjiajijj jjj>J! ^ I t~ 
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«uf Lr Lc 1859 ^Lc j_La S.jj^jJSij'^Li a sUI ;tt JjjJI ^ C-2jL j-a-c- <j£tj 

OjLltJui ( jJtjj>.j_j_L3 Jljlj.il) («^>-j3 LaJUx. dilij 'J-i-l *(jr J -" L5' (jV 3 J-^ L-'' 

Ijij-tj 4loJj CjLsjI 04-l£ I i «CjL^C.LjjJ!)) t_gj < uill 4X»C Lai 
3-jj » ui <L*-LaS 4-j£.LjjJIj . Cj LlUs LjjJ I ( _ ;r 3 cQjej (j^-J 4jLi£.i 

iiJL\!l O-uJI Lai . I jj 1 * (Jlj^>- (jjjLis. (j I « i eaJ Jj ta * 1 1 ( _ ;r 3 (jjiLiil (_£j_jSJ"Ij 

4_aj>.jJj ^*-0 ^-^^ < ^ sr »*' JJ^ri^ ^L)"^ t — JL i ^*°' . (j-CLaJuLU 

. (g-fllll Ijufc Lajb 2_jJ_JSLi'^| jJljjv.jaja 
^j-Laj ajl » Mil dcjLSLs ifiLuLt-oj^/l jjl ^>.Vl_i ' ajj Lc ^o-a c - '""'^ 
^j_a (^Lj-LflJI j^o-i-o LLaLal jj-ojJ fiblj i LljLaX. I j < ^Jl L^j-La ^Jl ^>.V1 
j«Jtll j^Lajj (j! I nlr (jl (_£j-J ^3 ! jjj . LJ <Lt>.jV 4j|j (-J JLc OijaaJ! 

.liilj <j£La! La 4UI 
Jui3 ij-ax. SLo- ^^jJ! 3Lctj_a qjz (0-C.j-II (jlr 4j| ■ taa-Mj 

. 0! jjj, (jjj (_Li«J! ^1 taj*U! SjjijjJa (^r^- iSj)^''~ JJ-°^ 3_iL£ (.^i^- Ij-iLa (jL^ 

t JJ-±J La (j-Lc 4J <_ u i n" ^oJ tfjLCal (jLa I jut ^aj . 4J p^jor .i (^jJI 

.j_u^ (_£ jl (_gl iJi>J! (jj^uJj 
j fi i ntl I -USs I i a ^a'a j >i-iaJI js-b" 
jjjJI (3a>J (jjilSLII >Lalj 

jjulll jl> taj ^ JiLa 



j a i_u II I j * J ti II lJs j i i j al 

II pi I 3j I j ~l 4j 



ij « c : ii ji y l 

Jl Jj L= jl « cVl u a j ^ a 



pgJLaJIg ±±siS\ ft ioq'i :<_j jail 



j»Lc 400 j_«_«J! <j_a J_L> jJs (jL^ j-jjJI er-°jj' (JLo (jl p-C-J 

JjjjJa £yC 2 t j j 1 1 jljLcVl I j« i ii L«-a I <i n in jJa La^jV i3i_*j 

' a jj «J ^3 ^j-oLj-o^/I j-t_uijJ! j-<3-£. l£>-H .<La^LtA jljLcL) L^lsLujI 
tljljji^jjjja ^ 3J^4J>J,! jlj^Vl .jLej^ iZjVjUII ibij^i^. jj^JI 

Ij-lt <_Sj|j^>. w I C J <" i""l 3jLi£. ^1 JJJL>. 3j_u£ j J i"i") 4lal^ JJJLs. 

. (<_Sj|j_>JI iJJL^J Sjjs (j-a J-^' J L^~^i3 

4" i ii tl £j jj^s/l JjLJLo v^jVjLjlII ,j_a LLju 25 1-^3-^ c^jL£ itiLI j £_o i L$j 

LLmj j M.r Sjljj! (jjjSji JLS O^J . ( 148 2 se a i all j-tajl) u^jj^ ^itil 
4-^.jjJ! ,j_o) 4-u-l»£lII oVjUI! JjJ L^-ajii^L-u! Sjjjl*. (JjIjJ^j JoUjVI 



r 



al 1 n -vf jl Jtjlj-I! ^-ta-S llj « ( _ ;r iLSLU jJaJLllj (_^iaLiJ! jJaJUIj 3jj! jJ! JlLa 
, ,,11 j^cLijJ! jl , ,,11 iSig ( _ ;r LiVI jl c-utSLU Jila <uSI • 

X 3 + aX = b 





+ = 1 o^aLi jJaS 

a b 


b 





-al 0 


la 


-b 
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JljIj jJa^ 




3 2 2 
X + FX = P q 

P 2 = a, q = b_ l i lT o. 

La-AJLs*! y,X Lg-tlc LuljLs-l 1 1- (^yll! SjjIjJ! ^<u-uj-i j<u 

2 2 
X + Y = qx 

X 2 = py '.(^alSUI jJa2JI ^u-ujjj 

5JjL«Ji.l ,j-a Vjj Y jX ^ j -»■ 1 1 <_j-C1_<jT (_^Oj_sL«_a LijL>-jl JL3 dilju Q^SLi 
La lilj .3j_Zul_i_o S-jj-ajv <ULjjJaj ((JK i'iVI jJaL2j ( _ ;r A 

(jLij^Ji <>0-taL»_U jLa 3j_j!j_)Ij ^LSLU ^Uslt (jL^LJI jMSLuJI jJaLS3 



1 76 



pgJLaJIg ^AaJI ft ioq'i :<_j jail 



. 4 A t f ^ s ^\ cLj_4_l»£J1] 1 4_J_}L*JJ (J^L>* i-La-olII (j^J f£ (j-QJ .(j - ^ 
Lj.ajir~ii, l 't (J ljl 5JjL«I! (jl .(Jlj^*- cjjJLuL 4jLj_j^>J,I ^iaill oVjLtA 



X 3 + 4X = 16 



^9 9 

X + 2 X = 2 . 4 



^K_U j_L_2JJ (ji (jJjij lj.A9.qJ4 j a J 4 jPJ2 I ! j La »j I jutj 

•.^^QjJLlII ( >cJ.5L«Ji.t SpljJIj 
X 2 + Y 2 =16 -.Sj^ljd! 
X 2 = 2y '.^Lat j-k2J! 

jjt^l ^j-tj>- * )j 1 < nl—i jl 4_uLu (JjL_u^j Lai (j-GjjLatl! (j-oLfc (j£LsJ 

(^yjJjLita (Ji^o X = 2 (j j! . (_L>. jj* X = 2 (jl <jOJL>J! "J-? 0 J . slLsL^uj 

dJJj_£ (jJLxi X = 2 J_4 I iut ^ l_i_oL*lal j . iCr 2[£J,\ jJaill j Sjj! jJ! 

dUj (jLJ 

'.(^jt 3jjI jJI SJjLta (jl 

2 2 
X + Y" = qx 

X Y 



Y (q - x) 



X 2 = py 



X Y 



: A. _, ^Vl SLbLUt 

X" 

_ x_ 

X 2 q-X : C" 0-°J> 



Y 2 "q-X 



2 2 

XI = PI 

2 2 

Y X 

P 2 X 
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JLtaUl! i>j (X-q) ^ Lajujj Vjt X 2 3-taL*!! ^jJo Ll^)- 1 ^ 5 L° I jlj 

— — 5 3 2 2 — 

jjt ZLa-utS^TJl 3J.jL*-aJJ Ja. J£ jl (jJuu I jufcj . Lgj! j X +p X=p q ZLl^a^TJI 



2 2 
X +y =4X 

2 

X =2y 

2 2 
X -4X + 4 + y =4 

(X-2) 2 + y 2 = 4:^l 

2 2 ' - 

0 Lai y j (x - 2) : O ' ' . L ?j 1 ^"i^ 

jl J_cVl CjL_*_!^__a j^-li tfjLjl <jV 4 I 

.4 ^ Jii ^1 4^^JI 

2 " 2 

SJ j j 1 -1 (X - 2) = 1 j y =1 JjL*-Ll 

t^j^SLj <jf Lai I jj -tlilj 4jLa-"ir.il 

y 2 = 4 j(X-2) 2 = 0 

2 2 
y =0 j (X-2) =4 jl 

y = 0 j X = 4: Lolj y = ±2 j x = 2 UJ jil 

iUiliJI ibUJU ^ CjULCaVI j^w- vi^J 

Jj'*""" (_7^JI ^ iS 1 1 1 SjLp^aJI <_^aL>JI ij\ J^s^lS 
.X = y = 0 jX = y = 2 ^ ibUJ.1 tfJLi 
5 1 I I 3-bLUI J^j V ^lijl j 

J^JLa . JjVl jlsUVI ,<Ljl^.Vl 

X = y = 2 



y 




-4 -- 
-5 ■■ 
-6 -- 



(^jJI iriV^mi tfjuk tiji I (L2_iL-u i>l ; i^j? (_^jJI <_ ijl 1 r.VLi) 4j_jLl«II 

. L^la. l-S ^1 5_.^lk;tl iU^yaSOjl oVjUIl 
. ^jj>.| 4_aLc fiULu^s La JLa-**< i u a ^£jj>~] <L u - t«S !j CjVjLa^a ^J^. ^^a j-ax. (^La-i 

t_xj^jJLi 3_taL«J,! tfjut (jSUj X 3 = a bX .U n : tl jj-a ^j-A cjVjUII tiilj 
X 2 --^-X = Y 2 JlSIJJI t k2JI J X 2 = y\l) jJ^JI 



178 



pgJLaJIg ^AaJI ft ioq'i :<_j jail 



d-lj-il 4-5e_i-3e-Lia-!l 4_lo-j_LI Jj_L>JLi ■ La I n"^ a 4j| j_lLsJLi jaLu Liil 
q\S 4j^/ L#j LaLoIufcl JLu j«J 4jSLIj i4jJLj/ J^Ls- -3j^-J Cy 4j I 

L&JLjJlJO -ij-^*- 0 Jl) 5-jJI 1 11 II J>l JlcVI £_o J_oL*_u (j I «l jlr (J-iJr" 1 11 U (jja 

Lojj^c I jut jjuuj . ^1 1 11 U (Ja. (^yi cuLtLij L$J (jj£j (jl oj- 5 (p J ^ " 1 ' 

<La»jJU J)ljLc^l ^1 ji»-"i 1 nl i_4J*j 4jisjjjJ,l c^jU^lt SjjLlJI JK ui VI (<u-uj lXIz. 

(j I ■ La S a 4jLa JLaJ . 4-jJI 1 u tl jjJL>JI SjJj ^L*a dJ-iSLx-ij .4jJLjJIj 
5Ll»jjiS_lII 3Jj)LtXI (^Sjla (jSLal Ijl 4jI lLsj-Mj jl dl! j£ 43Laj ijLaj^JLi 

X = 0 jLa iSlljljjjj (^JJ SLtaUll J^=j (j;jJI >oVl iX J_j_£»Jt! 



XJ «QjJlJ>JI CjLlUsLjjJI ii I nj-Q 4jl_l ^ d ' OJ L_3j-iIo jjj^JJ (^JtJ_u| <JLl 



(_p_a SjJa ^1 Lc^3j_a i(a+b) ^i_Lo ij-JjlJLC. £j_«j*-a J^a- 0JL&J . 4_uljL>JI 
4J| 1 nUj iCjIjLlkJI (j-o £j-^' I-*-* Liiaj ' (IHJtH 1 a uual • j-i^l jl 3 j2, I 
a+b (_gjl 1 ..j jlsJj Sjilll ^1 Lc^Sjjs (a+b) £^«->J.I j! £-a :5_l)Li)I ^Jt Lufc 
. Liajl 5Uj,„j jijjo. dJLL* jjSu 1 n'q 1 Jo. I ^11 (jj> jj^I ,_£^a (jJI j.aj I j>! <uLa 
jl 1 ,1 j (a + b) 3 jLa J_jL_«j5 J_S_i_ij . (a + b) 2 = a 2 + 2ab + b 2 >l "1 •> a 

43234 3223 

a +4a b+6a b+4ab~+b Ljjl 1 .u dilj <L«_jIjJ( SjJillj ia +3a'b+3ab +b 

. J)JJL>JI J)Jl£. Jlljljj Sjill Jbjj LajU£.J . . . I jSL&J 
jJSLj_iI (jrt_<Ii ( _ ? _<!u5_<Ii (jJLi-LaJI CjLj_UsLjjJI joJLc (jLa LojLj/ Lblj Ls^J 
La La ^Lj_>JI La I .jj-ijoj Cjlj) i t a rt Cj^LaL»_a ijr JI Jj-t-^^all 4_uajjl 

Cj Ljj » 1 r-i 4ibtj (^yb i>JL>.j L^jJJ J-^J j' '^-^ ^ ' ij' 

iJUjL^j 1 «(JI S[ 1 11L1)) ij". I"i <i t LjjjI <Luijjl^>JI i>Jut Otaj^. 1 n-»JI 
. 5_iJ) JUlJI Cj^I m-LuiXaU 3j^u^ Lt^sl j j Laj L^j^ ♦ i nlj CjLtluLaj J- 4 
. CjVLa_o.Vlj 4a LcaJ I LalJ Sjjiia 3 1 _S T OjL^ L^jl Li£ 

1020 t 4j^*_il42l c^>^' U'""^l Lh 1 J-ft^aj^J CjLUJ-a ^2 cjltl I j_4 J>j^ ( I *) 
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dJjSLU! o>LoL«^i (a+b) Sjja 

i i i 
121 2 

13 3 1 3 

14 6 4 1 4 

I 5 10 10 5 I 5 

I 6 15 20 15 6 I 6 

I 7 21 35 35 21 7 I 7 

fell felj 

^jlftJI j La ■ "II i . . j U , „ J^jj^Li^, (J_t-£Ut_] :cLLa_u_uj 4_j_ajj1 jJkJI (jj 

(j-*-*-^' (j-^l jl ' "jN <j-a (jj^ 1 ^ t*?^ 4Ll3 (_£ jJ! j La ■ "H (jjs (I I ) 
I j-A j .^bJ! j La i "II 3jLs.lj SjJai. w t} J J La fl 1 1 ^Ir £jjij>J,I 

-.jjk (JjLJ! JjjljJI ^ (jJLlII j La ■ -tl ^La 
jJI I 8 28 56 70 56 28 8 I 

2Urfjalt rt » ffil in V I 

jj ■ ^»tl sLSl CjLlUsLjjJIj ^jL(J! ( _ ;r 3 d j i ujSjJI =Lujj(J! CjIjLsoVI OjJLs- 
^Jl ^ ^ VI 4_4^>>j^J f^ie ' ga 1 1 p^j?e_aLij_] i La JL9j . iJ3 -o^Li_u'^ 1 J)j dill 4_u_AjJ1 
3 J, ) I j Hj 2-jjLij-jJlj 2 L^aJLI a 3 j I ;LjJI CjL«1!I (j-a i4_ujj>J! 3jnUtl 
. jj^_ujJLll »l n U It L>.Lla ^ j ir^iia iCj!jLiia->JI liJJj ( _ ;r 3 ^ jU a jjt La i4j.Lu.aJlj 
., \l , ..tlj j .^.^ (jj^aLiJ! <j-UjJi!! 4_ujJlI! 4 j nUtl Sjjill (jjjL-ul ! J-A (jl^J 

.j_ii. 

LgJLa j S j '■ iCjLljJoLjjJI ( _ ;r i 3jljJl>- Lcjj^ tj£.jul t_ij-«JI ol-^ ^Uj^ 

I j_il_t-£5 . d xLjisegJI «L_o JLl^J! ^ u < ul 1 j* ( Q -^ J ' * CjLjJitX! * )1 i n~wj j-j_>J! 

^IjLjr'i ..VI «.jjji (j^. «. ( _ ;r <i/LLll ^LuiaJI (j-a Ji£.VI 2jj Lajj 3_uLjjjJI 3-^/J i^ll 
till j J uug njLijjJI CjLlUsLjj (j_a p La c 2 1 tj^j>J! <L«j>.jj (JjjJa dJJij 
. ■■ La 'I '*» JJ-iJ L<j/Ij_j_>J (j ii <i~ijj I i_)Lj£j (jj JU-LsV ((Jjj^sVI » i_)Lj£ ijr^- 

I j j t| j i" i n"i sLu^LjOjJ! jLCa^/l 4_u-u n"i . hj j-^uLi (J-lS t_ijj<J! ^Usjj 

(jjs i-Jj-Sj La Jl jla I Jlj12j (jL^ jJila djTj i nU Lljjl ( _ ;r 3 La I . Cj Lajjj Lc jil I 
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pgJLaJIg ^AaJI 6jAgj :<_j jail 



j_lC J*c (j-a jJsljJ! (jl^ 2_al_& CjljLsol 4_ujjlI! Cj LlUs LjjJL) i. i i ii h 

»l nl<- J_jj>. I a i ii ii 'i 3 k a j_a JLIj ji (>SUj V! (^^J . (jjjIjLflJ!) 

:3j_aLi ' "'I "I j ■ uL I jjsLs (jjjJIj 4-uLjj-J! 5j Laj mil Cod (Jlu^ ( _ ;r ll! ( _ ;r U3lj^/l 
4_ujjlILi 3_uii«JI 4] Lax. I aLpJI j -i c i_iJi VjS i3_uLj^jJLj I o jtl ? I rX^I't j'a 

ji^J . Lij-c er^" lP^Lh^' l£' tiJLlA Q^*± Vl jj-*^ 

L-j-i-j-uQ tl)L^ p gjj a uuS[ -a ij_° J-^^ p ui-all ^jlj ip_Aj-jJu SjJULo duL£^ *1 

J-^JI J-^Oiilj ...c-^Lla 

Ll^Ui IjjI^ CjI j i>iLjjJI ljj_L4J (jjjJ! (j^j-UjjVlj .(j^ iii^Lill a±j 

ul_jj_i_Lj3j ' ' j-J-J J-L>~5»^J j" ■ ■■ alj 1 ■■ LLlJI '.4_ujj(J! jaLiJI JL&L«js 
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d-a-jJLlI 4_2jjJa ljjL>.jij until p IaJLlI <i3jjjs !jj_<Iuj jCLi! 
oLlUsLjjJI ^yfl (<s-4sjjI I jaftl (jjjJI liiSljI Ij-cSLaj i jljLcVl ^ jjjjlIJJ 2LulSJLl 

^lu3 ^nJ j^sLi. «l>. 1 j * < ^* j j t<_ i ( uLLa L^-ijj-Jtj juu L^3l!i 

.dJJjJ La-uili jjJlsJ! 4j>JL«-aj 3_JLJ! jIjlcVI 
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10 



. ! JL>. 4j3j^jjt»o ^j^SLj-J 4_al_»J1 aj J < nil ^Jj t^tLflj ^jl 

,Jio . 1582 ^Lc Li_aL»_o ^ j r^ifj 1 1561 j»Lc jJj 
<_3j! Jj_jI 5_iLUj (^Jl p (<u 1 1584 ^Lc (jUj^J! 
«LcjVI 3 o^fl; ^Ua Lojti^.) 1601 ^Lc L^jjj (j^SL-ul 

L«-J-3 J -i c . (SiLpJt 2 -i JjJ^M 2_<i£Le-a ^Lul 
S_al vi: 4 i I r ' M ui a i\j 3j_iI/jJl_j 1621 

O ^ La ,4_4_<_u! ^1 <r > « i aJ (4iLLi 

;4_jJLl!l (J_Lt-£5 LalJ 1 ^Ir La £ 



j^JJ I fl_x^ 4_jlj cJajJl 



V jj-jjJl ^LJJI ill 1 Ijt 
jljjLLc t^ljL>JI JKA! 

. d ^ 1 ^ -w I I 

i>*^i — aj — ualj_JI jj — a 
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. Li^j! j (jjjj^/I (j-o j « ir-i^fl oL>.l (j n'Cj ( nl (Jj-jI j" i ii i 

ijr II 1 1 n m j^jj>. t I *L»a t_^Sj 1^ « mi dJJj^ p la * (Jj ij±u n*C mi CjLlLu_4-i £j_aj>. 

•fAh^J (tj j i nU lj (jjLajj)^ (j h i ; j h i jjj_a.jl)j ((jljJ Q>^) 

LJj i '11 <i LI 4_JLji>.VI CjLj/jLs-U (j-a IjJLC ^ tajLj Jj^l j.iuu.% (j-a lUi.Vi 

OJUt J^iolj i((jjjj_flJ!j ^ JJ LaJU «LoJL3 J_Lc 4-Jj^cjjJI Jl£.Vl iJ3 _)L»_aj 
3^£. jJI (J-«^>- - lj-"-" (j-"^ I . Ij-^i-l • LuLLajj-i ^1 4jj_«jJ! <lcLa->JI 
4jjLjj_Li!!j 4-UL-LjiaJI ^jLlII j^iaj (jl (^yi *L<Lj/^Li!lj »l <i U II ^1 ljL>- <L»flXI 
j-jj-so p ^ i m* L^jli) : JLa jl 3-jLij dilj j^L^aj • lj^>- lSJJ> x ^ 3 

.« t jLj_uj'^l 



HftJaJI grit jJl ^mU<S I 

Advandement of Learning jaLilII ^jl2j 1(j i ii.mj.JI 4jL£ ^ oj^u o^j^- 

£jUj->J "' w >|ti.»tl jiLlill ajLcl » a\ a i nl La puti j-jj-kj (_£ j-JI (1605) 

jJa 43l j j-iSLai!! c-jjI i ,i? (j! i>jLi^ (j^-k^' 3Ja2j ojL£ .3_uL^ujyi IsjjII 

4 u i iiVj'C i nil <LljijjX\ puJL«j j_<I/ 4jL^5 I JLaJ laoj/I ( _ ;r 3 (jL£ sUlj i(_£.Jj3 

( j_o (j La i --j I J-^-o) ' * 1 1 ^^j-Lc i>^LiIi£,L ctL>.LaJI 5 j, LiiSHJI 

i^l J-lV' 6-° (St^ 5 Cr'i ^ ol J^J'^LH 1 ^" Cr^- O-^L*^' 

^^jlj . L^Jja. j iVi (_gjJI JjljcJLI 4ja-Jjj 4iji>JI 5jljl I^ILa (jjiLlII (jlj 
. ^yjljJilL-uVI j-jSLaltll j & p j all a J eul )uj>.^JI t^aJI 3jJ lLIJ^ *^ 

4_oj_oLi]l ^J-^- 5 4-a-mlAll i>Lc^ Laj ((AxtaJl)) ^j^SLu ^J-* 2 - 3 

I * i J Ai 1 (3SljJa ii^ij J^>-JJ 4jI (jLaj • Lujjjo loir (j^JLj Laj 

Ljjj^ ^jiluLal >JI ^jLLSjj-LaJI . fiL^-iJt-t-a 4IiJLjj (jltulol ^jLxSjj-Ls :4-d-uAaU 
^^LLaJI (JjjJaJI (j n"<i l"t : Vji L«-&j iL»^jjljL>. LjIjjIj (^^UsUI iJ ^S: 

*Lb 
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(j-Lj! jJa p I » ~ i (jl . (_£jj>.i (jJI 4j_)_><j (j-o (ji-aJ-2ILa ^-Ji> J ?-V 

iCjjSLI! (j-a jl <_2jL*jJiI (j-o Jj ta * 1 1 (j_a L^jvl" u < nl (jSLa.iV. oJLflij t<i ajglaJI 
(_3J_A (j! (j^aSLu ^CJLjj . L^jI!} 4jt_j_LLaU <l Lta se dj rt cL*_o1j^ jj-a (Jj 

.JjL^JaJI ^ylc taj i all «JLl!I IjLdi ^yfl JjVl 2_uLcujVI 
43jjtil (j£.J d j nUtl i_i_JLu/VI (jc j&£L>JU cLcL3.J (_psjjjs ( _ ;r 3 (jjSLu ^ ■ 
(jLS' .«,j1_usl«J! CjLj/IjJ ^yfl C^jSjjI (^jJ! &l A'.ttj s I laj. V|» i Lgj 2 1 1 -»*■ 1 1 
(jjiLuil i<Lse mflUXI 4aJI Lsjla i "j^l (jja ^1 «L>-L>JLi J LjJ I (Jj » i"i a 

2 a i ulall dJJj ^ (_psj"iri1 (jL£ jJi! . SjJjilU L^ISLii/L S-ujj/VjSLjjJ! 2 ii i ulall 
4 La i ii 4 U i nii i .1 ^1 i"iU^e-il LgjSLtj iJJLkJI JJ-*J jl 
3-hLjJtl I r 3j£jj_t.l 2jSLuJLjjJ| 3 AqLUI aJJt <j-o Vjj nji^rh 1 

Vj 2._.,Utl (_3jjlU SJljJu*. SocLa tSUo^KJI 
.2jjjtlllj SjGjJII 4_ku- ^1 II cUljLL^j 

*Ijj U «jjlj>. (_gjJI JljJljJI ^-usjJI j_a> q^SLu jLCai (^ La ^a>I j) 

2.. ,Utl 

(_j^5j_i!l Lfllfoa (_Jjj>.|j jLSLaVI oJLfli CjLut JlSj . J'C i"illj (j a qjlqI, L) ij_a>jj>Jlj 
lilsfcjQ i4_uljJL>JI Jjjsl^iJI jj-ujjj ' w *^ I Jjl-'-'^VI w j**'* |V (J^>*-J 

L#3l i Ujjj-iaLLLU ' ^ <j »" jLc lj jLCaVl jla j-^-«j>. (jjSLu (_>^aij d Sj^aJI 

CjLjj" i ii a 2j^1j i a . tAjL2jj-x£\~uX\ sLiUiai] 4_lIjVI Cjljl "i-^VI L^jl (jr^ 
Sj_j_aJ.I CjLii^aJI ( _ ;r 3 C-cJg-iJIj id j n Utl CjLiLuJI J-«^>- (j i.~ i ■>■ j 1 1 

jjjLajJI (jL^j . «LlJu^LI sLuj/Lu/VI (JK i'iVI i fljju ^"j it_jLjjj/VI isti^sLiJI 

■ q i nil 2JLjjJI puJLtJ jc 2_ul i iuVI 2_2 T LajciI jL>JI J i aAJI jjt jjs-VI jjjJ.1 
jlj-i_oVI ^j_a 4_lLoX, ^jLlj t _^ i a^iir**( i nl ^Jt 3jJL^_a cLijJaj J^jtU a l -^-^ JlSJ 

. 2_jjl ^ , nil 

^-23 jj-ljjl (jl .jj-JjJI pjvL^j Vi I < ^jj 3» cl)^ Ojfi~£i tjl-^ t-ilJ!i ^-aj 

jc tilt^t_JI jj-a ^JjLLa V tjl i**(^.V1 ^.a 5 1 uj i n aj ^*tl jLilo^l (^LLaj *ljj 

(j^l <L> (j^. (j-uj 5JLI cjjjt^UI ( _ ;r a i.°"i-»- ill cjjjt^UI ( _ ;r a * sulAoI] ,_jjLi>. 

(jl ^ "j tj ' ^a j<ua- i ii i_) \l VI i_aj I * n 1 1 J i — All | jLfli (jl . «L*-LilaJI 
»l j i'iVI j SjLilj (jjU^JLi Sjjji^a (2_ij^tlll ( _ ;r l£. dim nj-U) 2_j^ uuJ I 2_3jjtll 
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(jLx-iVI <_2^toJ 4 <j iU (jiaLy pj ^.ji ^MSLi jl ijjjjJ! ^ Lallax (_pL3l_b 

.liilj (JjtS (j-o (_£JJL>. V (j! (jlajILflj 4jI jJljjj 4-uj^cjJI 4ijjJi! (j£. 
(jjSLu ^j-<i< i (Novum Organum 1620)«j_iSLfliL! 3 jlj SJLjJa » 4jLj£ 

(jlj * c j j . 3_3jj>_U p j la u p 3e-LtaJI 4j*-aLij_> dJJj Sj^Lc 

J j I t " II <Lj3»lluj ( uVl ^Ja i --jt j-jSLaj 4JLjjia ^^pajLjtj (j^£Lu (jl * iLlSLII 

4_<-Jj jJLi JjLljj '. 4_lj!j_2^L<j/! w j a 3jUJL>JI (jjSLu 4-2jjJa Lol w S La * 1 1 
3_aLjJI 3-Li-LaJI J_«JU3 ,3_aLjJI 3J>_L^aJI ^Jl N alia 2_^aUJI cliVUJI 

(2ru i^jLLLjjV! jLpi-l (^i^. J^uia (jjSLu ^i^ 3 .^Lm^Vlj 

j» JJLj ji j_ua «G| (_£ I . ^L«-3 Sjij^>.j_a CjLLsLjjjVI e J_ifc (jl (j-o ^JjjjJLj 
uLiJljo 3j_&LlaJI (jl vIjjJljs. (j_a (jjjjj-j p-j d ! UU jl 4j.j"iiU CjUoLlJjV! 

.5_ijjtiL! jIj^-j J-i^- £ Lj-'^i 3j_&LtaJ! (jlj »l m" i ill (jj-i jjj-i^. 

i5_3jj>Jkl CjUsLcI (ij-iSLajil 3JljJl>. 4-2jjJa» 4jLj£ ^yfl Q^SLu -5j-<-u 
jj-al ( _ ;r A ^Laj^/I tfJUk . d 5-pL>JI - I i aal ^1 (JjjLJI ibu (_£J>Jj (jH-II ^Lkj^/I 

jjL^a 4jLJji jj-Aj (_>^L>- £ ^>^ ^L&J^I (jjs '* JL ^j' 
<?J_Aj L^J I * i j 9 4jj <"i"j »1 j miVI cLjlj-lLs jjj^ilu d 3e i a H A^j-atll 
(jl .3j_<I/Lua uuJI 4jLijJaJI jj-u » Uaj. I tfJLAj :3 L j jaLAjl —I 
(_y^ (J_S_«JI J • Sj ' uj . I '"VI . A ilj LjjLiC.jj I uLjxaie uiJ I ta 3> jjLjj I 'J jS[ flj 

L2-j-m^a (jjj-iia LuSLIj .«.LuiVl (jja cjLc I jU'.VI iijl^ti! ^jUJI 

4_i (j-oJ_i (jL^ I— « i n**i i n i 3^Lc (jLj_ujVlj .4_djL_aJI l_ulj-^>. (j_a (jyjLj siljLi 
jjJj I '"VI .Ail i_Jjluil (jV SjUJL>JI Cjlj^iJIj jl£LsVl (jiiSjj Lul . LSj-mJ 
Ljjlj_ijj J-*_J-* »l J i"i^fl tfJUt (Ji«JI J ■ £U ■ UJ . ^LSj^cjj I * i ( _ ;r 3 

.«d 2L»^b L*jT j^Iaj (jlJI LkjLs-j (jSLi^JI liiti ^Jl ^1 iu'dnU i^ljJ! 

.dllj sLUsjLkjs ^\-Jua iS^^} L5' (j ' " ' 1 (J^ Oj^?^ 1 (j^* -1 

L-LHaL^j (j^J 4_]Jij^J1 I *"«^ Ja 
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«LjL_i ^ d ■ j La mjl j ^j-SLu uij i ul . Cj La JuaJl 1 &JJb fj^C j^jj-o (J-«L^ 

. 4_ij-j?e_ILI 1 CjULs ^ « ' jj-* ^ **' f -fVI (jj^. Jl^ILjlj «4J_aL^» 4-d-mLaJ ^-u-t-u J_a 

(jj^LaXI aj ■ .a >i 1 1 «CLut Lo ^dL&L^tlLo 4(J^jlI1j <L<iSL>J1 4JLjj_L> *L>. 4jLi 

( _ ;r l«-L! LijIj (J-2J3 V C)l oKtLa :4jtl!l • " 1 1 j ■ a j ■ a 3. (j-aj i^^LjuVI (Jl i ajal 
(Jl o ***n ill ^L_ujj i <L3j-*_U 4jj iTi" ^jji^ LJLc (J-o_*3 L^jLa ^CJ ^_jj?e_i-aJ 1 

i^Jsl jJI ( _ ;r ^ JL>.^J V JJ-ol (jyJI CjLsJSLII ijJUt j j uU LaJ_t£. *Li^sL>. Cj I n K 1 1 
LcJ_t£. ( _pajL»jJ! (j_o ' a uuS> 1 1 iJ3 _iL»jj . cLtL^xiA ijr A l_4-ilj 

^LJI 

jjjj^^D Jila ol <a K II ^j^* * (jl jl£^X1 jj-* ^-j' cj! gKTLi (j^iSL^tHj ^-il 

i*ii j II 2 » j j U tt 3 I i^illa ^L&jVl £ys SjMHI >— al ii^-iVl 0 jufc jj 
j j a j_iljJI ' axLaJI Lai . I j II . aSj . ..I ( jSLx-iV ' I 3~ .' a " O^-*- 1 ^ 

(j_o L^-iJJ 3Jjijr»JI jjSLxJJ d » J J ta II ( _ ;r 3 4li^5 LLaj_LC ^LtJ^/l OJUtJ • ^> ' " U 
p ta * w 1 C n ( nj-LI l LC JI I ui iCli^, ^J^.j3 J^jlII Ji.jG ^jl ^i^- 

J_vC 4_ciIjLi d « j 1 U IT Cj^Luaj j-^uol'o L^ji L^J 4^L»JI ^ a LaJlj 4 jii 1 ula 
.,,«i,Utl ^cjjLlIlj 3-jjjtlIlj ^ la 3. ^ II (jj 1 Jls- 
cL,} 2_jj_j L _ L J| A U M 1 jLajJ.1 1 aoli^alll I j^J ^^Lj/VI ^-udl (jl 

I r Sjqlr Siiis- Cjj£jjl Lo Ijl Lol .A\a\ Mitlj (jlta-ollj 3 j^tVI 2 aoASei! 
CjLiLlJ I 1 1 j 3 ) 1 ■■ flj (jr^" CjIj-uQJI ^Lol (jJjJLs- (jjSLi (jl I ijlr (jLfl iS-jjjcjJI 
^a-jl l^j>JI (jj-II ^a_t^a^a_i ^ j iTm z\ l-t-ajjj>. (jL^ (j^aSLu (j^J • 4_ij^?t*lJI 

La (jJLc i«L3JLA (jL^ L«jl .j-aVl ^ J-i^ajj joJ j ijjjiLlII J 1 a flj ^pJI 2_t3^L>JI 
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^_LHJ1 £_jL_Lo jL^JoLi Jjj^^H 4_<_u1j_} (j_tu_ut ^-L^a i (jl J-^ i J t -^- 1 - 1 

J JlL_ujj (cLuJaj^JI) Vji 4-»-<a-JoJ 1 <J_*_l2ij 5_jjl?eIlLJ 4jrt_*jrtj-saJ 1 42jjJa_J 1 j t 1 j-t-u-1 1 

lJr>. d A , Atl 4_u_*_) La i<JjJL) Li£^ IjLAj . cL)_}LU ^ L-tP- ^ 1 (J-<i-C ^-jJ^oj 

. . . 1 ^ 1C "."j d_la_u_u_J1 «Ut_uiaJ1 p^- *" ^^^yZLl t uLi_u_u_l!1 Jjuiil tHjl o-uaJullj <yu\ 

ijr 3 JL>. 4jt £_a till j . . . £ j L^aJl (j^jLa 3j1j->J1 djuuus 

(j-a (JSLI (JjjLj/^/I JJJ^'^J i— al MM^yij iJlije-JI ( _ ;r a _ L$jI j (juljill 

.4^jj(J,i £j[>a (jy^ jj.'^'^J ijjJajJi 

j ...A* ^jjl " w * j iJaJ 1 c-ufcjJLi)) ' j 1 ^^j-^ (j^Lu cufcjuo JUiUju 

(Jl *C p I » 11 ' a i ""^t La-LLca .SJVi (j-a ^j-i 4ji i4^j^e^s ^3J-} ^ir^ 
i^i j II CjLoiSLII I J * a j I la a 4jJjI SjLa i^jj-u JiJ»J («J («J1-«JI (jls tl_ui/^/l 
CjLjjJilll aJJb (j! (jjSLu j^jjjj i 4jJiiLa Lijj jjjs tfjLlitj La i~,t u I 

■ 4 nji i ii ^ a i "!'■» Lflij LO^. Li ^aJLtJIj (jLxj^l J-flil (_Ll3 (jjs c^o-jUjl 

it**** 

(jJUJI) JjVl ,„ tl ^ La ^-a tj^-^j.cu.U (j^JLU^-jVl ^jj V 

I— al . J_jJ_>JI J ^ « II (^.a cLa-i^sj Jjj (_gjJI (j\ j •> j i ii U J I c sLiVI 

' ; ' #j i^j-II ( _ ;r j>.jijJI jjjJjJLj Q^laJ^ia o jj"^j 1 (j_ajj»Jis^LaVI 
: LiiJL! I » i 'r-i j jui-Lia (jjSLu Lalj ,3j_»l/Lys cL<Ll<L>J! Sjjj (^r^ *jJ-2JI £ Lj-><JI 
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j taj * 1 (jl ^JLnJI i ^ r l^,j ' d-idji taJI ^jijJI j^^lSj-i iJpLi. _}^>.^j (Jj-aJ 4_jl 

^j-lA LoSj) (j^SLu SjLjJLjlJ 4_»j_uLlU CjI aKtl c-j ' =a * ijy ^ tl)JL>^ ^^-j 

«5_jjj|^UI » (jr-A 4-j_ljjJI (jjSLu 4jjJii! ' a i -«j (j i m.1 (jjSLj JLSj LmSLfl) 
(jLi i CjVLCo-^U Qjljj^ ^«JL«JI L^jLi Sjjji^UI <-Sj-«j q\ lUj_Ju agnosticsm 

4_j| u I c 3j_a Cj! j ' a i -«j (_gj-JI (j-LuiSLfl) i_i3jj3 (j£. LjjJLs. i ajliej IjLflij) 

. (sLbti. 4jjLa 

tLilllajla i "j I ji cLuoJa^Lai d ij ir-i ( _ ;r 3 43 J_La£. jj£. (jl Ui^rh 1 O^^J 

(_ajju ^1 LlLL ulaj J i aj (jl iSjSJlj i a-miaxi (jl (jr^ ^HJ^ 

(j£-«jV 4j! (_Jjj (jl£ OJ^rh 1 6^J »4jlSjlstj« ^ 4jL>. ^Jt VxS 43jJL39 4.IVI 

^L^J^L, Jj l(JJ1 jJlj Jjl«JLi (jJjlI! 4-JVI (j-II J-^jii (j!_i 2uSj>JI £jL 

ij^>*$ 431 ^jyl^. 4J (j£La_i -sLa3x,Vl (j_a (^^Li. (JL^ri- 1 J"*"*- 1 * ilaJifl 

,jru J infill I j_fl> (jl 
■.(^yJLU! 4jjj3 (j- 3 ~ i ajj IjLflij i4j^lj 4_uLcujVIj d (1^ OJ^rh 1 

jjLJa (j^iiej La-ii) 4-3jj<JkL] w j" *j 4J^M Cj La J I V a ( _ ;r 3 j£LolI! (jl ^J"" - ua» 
w ^~ *-'*^ £_jj*3Jjo 4-JVI d «JjU JjJLao La_i3 I- 0 ' '(L$3l3 .-ilajlX.t I 



I JLfli (jjSiljj «t_uL>J! (^LuJ! (^LloJ^/I JjSLI! » i>LcJ La • a < . 4J!la^/l qjj 

I j 0 (_Lt=-o Bj A LaJLa-" i u a (^LuJ! taJJI dll ju I a i Q^SLu (jl j-a^l 

.4JUJI LsLaloi^! 

A i_3jj>.| (j^s Sx. j^i^a 5JLu/jJI (jja i_ Sjjs- (J£ (_LaJ (jr^ 3j uJI La! 
LjjjJ . (4_IL_ojJ1 (J-taxi a a Jj-oj-a (j-a VI LaoLi a (j^L) Vl 4j| 4jj-*_oJ1 
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^1 VI j-LWiV LoV l(J iS^ ! jm> . tjLoiJ (32 ^?) 52 LbjJ njr^U SjLuu 

: ( _ ;r Lj Li£ <_Sjj>.VI (jj£L;U J-iiJa .4jJLaj^/l <_Sjj>.VI (j-a L3jl>. 26 j_lojj 
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AAAAB 
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AABBB 


N 


ABBAA 
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BAABA 
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ABBAB 


U 
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ABBBA 
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BAABB 
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AABAA 
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ABAAB 
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BABAA 
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BAAAA 
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(jjjjjLi lJ £ (J-La->J! ljr ajuu^i\ ^_o-JI liilj ijXc (jjO 3 3jLc (jV! lJ ^>- ^Jj-o 
Sj£LiII I jj'a CjjJj 3 la "- U I C^jl£ dilj . Oj aj uil\ o jut QaSLu La J if 

3-C.Lj-taJI _ 2 a-cl jJI jsJaJjl <j_a jjjSLII (jlSj . -.Ml <L>JL«Ji. 3 _i . ..L-uVI 

<_al j_i±Lllj 5JI j ,„ll s Lij^SLIIj 5_,U ,jll 2buiV! i_i_uLi!j 2u3KJ! SJ^I 
(^^jLiiJI ^Llaj . (jjsjJ! ^>-j ijJ! jljT oJljLo jaiL_uj_]ljiUlj 

v^jLa^Ldl JjLpJ (^SLjj-a^l ^jLudl jiaSLIli) ,_L^a jlII .JQjJijJI pk;tl j^*. 
\jjt <yj ojj-jj .lJsI jJiJUL JjLujJI J2i! ^Liaj^ _oJ ! 1966 ^Lc <yj (ASCII) 
^Laj>Uj ajj^Vl i-aj^-SUj pSLaOil Lo^S bjm (128 jt) 7 S^a 2 jjSLI! 

,j ta , ,,tl Jjl ^Jl SjiajtJIj iCjLaJSUI (j^J 4^L^iil Jla clj LaSLa^J I j i_3aj_>J! JjLij 
j> J aj ij^LiiLlt pi la ' II I ^ ic j^jiIIj <Lj.Sa£L!! jIjlc^I (jl I j£jt,j 

.i_3j^>.VI 4 j i nLa-=»JI 3_jJLa_l^/l Qa^Lu ir-i L^J j» (^H-II L^jlj 4-AjliaJI 

ASCII J! <yj Lai AABBA JSL^JI ^ QaSL^i J"^ ^ G 
c_cl^I^>JI ^ ASCII ^ Jat- iM .j (^j-^tJI ^UaUL 71 ^1) 01001 I I ^ 

t_3jj>.t ^ui^. * )oa-uL>J1 pjvjUj LjJLa^J ^aj L^a-lll 4_>JLt_a_i (jy^l 4!liJL>J! 

I flolc ^)-Sj LaJLi^. 4js-^1II CjLaSLr>oj (SjjjjJI ) ^Lsj^lj CjLc.Ij^I!j 4^^111 

pu . Sj^l all ^ 6i> ic;;^, J jJ! J^l ?! j^-V ASCH ^ L^UiLCa 

j_alj!j CjLc.1 j-aJ!j L^j^-Vl (^Jl ASCII J! jj-a 2ujLj jljLcVl tfjut J^tJ 
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- 1. ^ . t tl-TI t . tl \ j 1 \JI 






1 23456789 


57 , Jl 49 


: ; < = > ? @ 


64 (jJI 58 


ABCDEFGHI J K LM 


78 ^1 65 


NOPQRSTUVWXYZ 


90 ^1 79 


[ \ ] A _ , 


96 ^11 9 1 


abcdefghijk lm 


109 ^1 97 


nopqist uvwx y z 


122^1 110 



J^j-jJ! dJJj 4j| (j,!^- (jj^LjU ^1 ^ a i olallj ^^1«JI jcjjLu (jj i"<jU j La U 

jJL! .i±xjJl^>J! ^JL«J! 4_^a jjllj jJI JSLiil ^j-uL-u^I ^-Llall jij (_gj.il 

SjajL>. L>-jij ( _ ;r jflJ^c.'^! (^Jl^J! CjIj_lUj nVj'C i nil ^ a ■ ulall ojLajjl w Lac I 

I jl liLLuij (jl i-t^-j (jH-^ «l2_i_S_>JI j^j-^j >LuiVl Jjj^sI (J^s- cjLjiIjjJLI 

j«J 4j! .4-uLjcjI ^1 Jjj^jjJI ( _ ;r 3 J-o^/l (j^i*J 1-yjJ D' ^Aj' 

Juiluu (jl (^Ic- b- 3 ^ ( ^Jj) <J^J^ ' 

CjLiLH^ ^q-AI Cjj^jJj .^^jLsIjj>.j (j-lASll.1 p LLa3» I (jjic (J-qje-J (JJLjlJI j^j (jjs 
jo_L«JI J j i^iLa3 ( _ ;r 3 4cj_^uJ Jj^LLajVI (jr^ b- 5 ^ "(T i " o-^- OJ^rh 1 

a i Jjl>J| jj^s 4LL2j I <ir jj-«J.I (j gUII j II J>c (jlr j i JUJL>JI 

4_ulj-aHj_ul pWII 4_ajj-Ls (jl ^ a i * 1 1 4jlLIIj 

(jl^ . (JjL>JI_i C<l t*^ (^y^-H LiLtiiaJI (j_a J-J^ -}JlC ^Lol (j^SLu Cxaxfl . cLa_La_>JI 

(Jj_>JI (jia^j .(jjJ^LaJllI 4jj/jLxj (J-^>- (J^^ (j -0 j^ 1 ' 

. i>JlcIj^ (_ 3 jj/jI (_g jJI ^ qUtl ^tjjLlil I Jb Jl>- LjjUIaj La. jj 1 1 w ta C Ij ( _ ;r a^iSLII 

I » **' 1 L_*5_j_3 p j i ul Lo (j^Ij • -iJJtil 4_*3_fl>L_u_a (_^l ^Jl^j ^qJ 4jI ^-lsc 

(j_o Ljjj^s-j jljLc^/l d txJal I ' 1 j a jLj| «Luj/Lj/^/I CjLUaljUiVlj i—a^jlLi 
.-»jUj,„ ^pJI 3_^La^jJI 4-lL-uVj< i ntl j Sjj^Ja^laVl 3^ujjll 4jJIH 4jJ15oJ(JI 
. JLJ JL>. j JLjIj 4jI . «LoLj! ^ j_iSLalII (^Ic- 



I9I 



1 1 



l.Ua, .l r V(lAI7- 1550) j^uLi 
A) a i /f, J_ua <LH_Ljj>. jJb 3j^ mm It 4_«JL9 La p_At ^jl 
( _ ;r 3 Jjlj La-J^J 3 J-iijj'C ( ill ( _ ;r 3 4-uLoj|jJI 4jSLJjjLdl 
3 i ii j i*C L! ^ . , ^ . ". 1 1 jUs>| gj I i **i f Li j i Ij-jJL-jo! 
tj^>" ^Lul (j-* IjL>.1jj 3_i JLcjj^'C t nVI 4-ujl" i imjij^JI 
j mi p la « " w ■ a? JlS^ John Knox <j-o£^j 
mJjLo JiLa S_lSLJjjLSLII SjjjijjVl oLSLlU 3_CjlJLa 

(jL^ j_Lo 3 i i H 27 jljdal ^Ir j . Lul j t nl (jj^l 

J-_J_LjLj Mil i4luj 43 ^ 1 111 i (j^>- 1 6 

(jjijjLail JjsLCII j ii i nil j-Us!^!! i_liSLII» i_jL£ ^ 
A Plaine Discoverie of the whole Revelation i«(j_j^>. 
(jl tj^jj i n <L3jla mJ jdl of Saint John 
Ij jx. jjl^ (ol ^jLJI (Jj ' LiLi mj!) LiLJ! 

J i — All I i a j i , ajj mJ jJI (jjjLpaV! (j^ij • ' " i U 

LoLuj I j i nLa L-ujj diUI w t^^ ? jls j_j_uLj 
.3^UI 



t j-a Ldj I La Ijj^gU"^ 

i,t f \ \\n ,j^_J^_J LjJ I ' *i 

Plaine ^bljJI ■ a-uJLJb 
lalljjSLfcal uLLU « Discoverie 
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Jj I La! tl i ntJI 2JTj Miraculous Canon of Logarithms CjLAjjjLc.jiI! 
*" < ill isLc.!j_3 CjLsjI qj> Ljl^ ((j-jjuLi pi 1 tax )) j<u-u! L^jIx. 

^ " £i 5 ■ c (jl id i i .I 20 Lajlj>.j cjL«JLjjLc.jJlI! t_iLjSLi 4-^L>JI cjLiI i n-»JI 
i_3j_»^5 j_^uLj j_<j/L>J! jj* 2_3jj_U jaJLc (j! (Jj-2-tl (j£L«-ij 

jj^j 2 1 iJLs- ^ Ir j .2j_jjLilt ^.sUi! rill j mi it ojSjJI dltj 

■ t_La-«ItX I 4-uLdlu 4 jfL q It l, 1 4ji a < a ^ujj>. LsLals dJaliJI Ca> .^_i_uLj SLp* (^jjL^. 

^ 1 i c * \ i nt ijr 5 (J_Lt-a Loll! 4_o*j 4Jaj-fiX! «Gj-iliLa (jlul*i i imjij^JI jSLrill 

i JLcVl (<i^jJI*j jjj jJI lilltjl (Jj-Sx. jjj_>>j sLs. ji^ (jl^ JlSj iCjLlUsLjjJ! ^£ 

4_SjjJaJLi * n i n-»J1 j^IajJ . 2j^jLJ1 Cjl JLjJLau (j_a ^J!>^ JU^*- 3 0~° (l)^-" 4 -*- 1 (l)- 4 ^ 

i .sljl jlsj . 2 jtj i nil Kalvin (j-uitl£ ji Knox (j-u^^j I j gla I ^ i aij 

<U tji\ i" i n^g 4_i V^_s_*_o (jl^ Li^ * il i n-»JI ^Ix. ^jjix. Lo w ' a 2 1 (jl t^Jsl jjl 

jl . \l A U (jl_£ j-tj ~" (j-^- 4 - 1 ^tJ-*- 1 i2_]LiiI I Laj i 1 1 j 1 1 ni LoUaj 

(jl ^ j i 1 !jU>.!j VL5_a JjJ-j /jl (_,-iS>JJ aI lalll IjLA £-o J^Lnl!! 2_M (jyis- 
. <j-tj>JI dll j (_ ;r 3 S JjLuu Oul^ (jjJ-II (jx. ' ajqaej j_^uLj J^Ls- 

(^-3 2_uLajjJI Jjau Jj>o oljLl JL3 OjI^ ^JJ-" f ^J^' 6' 

j_j_i_iLj ^Jlj-jI jlSJ . uiSLlI 2_jLjSLI 2_^>.jj^j 2ijJa llILLa ,jS^j ^Jls 

1 1 a * ^ LSjLjj/ 4ia-S-l!l oJLA (jl^ JLa^ (JjiilLjj) 2jj mhII dli^sLiill j»l jitjjj/l 
j -» LaJI ^JLjlJ! (j^— ) j— t-uijll 2jj uij tl cllt-aLAJI ^1 JL^-*i < nl ^_ujjlj jcHj f«-t !il 

: ^ , A t ^ i n'C tl (jx, jjjt~.lt cU 5j-t-aL»_a (_^jljJa 

""8 ""6 "5 '2 139 : Simon Stevin (j rijl m ■ (jj ij i » 
139 1619 :HenryBriggs j^jjj .^j-La 



10000 

139, 2568 jf 2568, 139 1617 -.Napier j-^uU 

(J^L>. (j_a (j^_j^L»Jt (jjjl_Ltl CjLal (j"t itsl (j-o J-^' J^hH^ ^."^1 

. 1 6 1 7 ^Lc 2j_Lu}UL] jj mi "ill Rabdologiae 4jLj^ 
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tj\-i ,j_o . p lac VI Babbage «g j j n> jjLS^ l_a-£ . Jj^/I j-j-jjLj Q^SLj Lajj 

(jj^laj L$jJ . Lai a < .1 La£« jji'tl w i^ac "j? " I 43 La-lac » (Rabdologiae) 
Ci tL£ (j^xll < ; 'j LtaJI ^ galley "2 j c I ■ U tt 5^>.^ill» 2 Sjj la 1 Jaj-i ■■< ^Ur 

La ,_L£ .(JjJLJIj jjj-jJ! jLaijV Lg_al 

^j_jj-jlJ1 j—LjOj-jJI ijr _L»_aj 9 ^Tl>. 0 ( j r A 4_uj-*J1 ^LjSj^M cL^j-jlj ^jl c_<-3e-i 
4-jLjJLa i<JjljL>J1 (J^t-« «ol oJajtJh) (J_>»jj i^j-La_i t_£t_j£j £_$^>u l_ci_j£j i _}JjtlI 

(( d Llaj ■ a » <lL>j_lL 1 ^ 1 JlscIuju Li 5J • ■• * « Cj LoJajt] 1 » «Lc iXus ^j^-^jj 

^J-Sv-tTu-i) 1 Lea j! <L<j_i_u_SJl « < " ) 1 ^ la * 1 1 » a 1 JLseou-u 1 ^j^-^-iJ " *J (Jjt-^>- 

dJLaljll SlUj-^VI ((^ LgajtJI» jl^L ijLoj i^liLo 249 _j 643 l-jj l^u ^ySLI 

(^jJI i_Lajj-tIoJ1 JL>.Lj Li^ i4laj-iIuVl « Cj LjiiuLl 1 » jJiJJLlus jj-* 3 j 4 j 6 J 
; 202 (j'V-* J-^ * ^ g Lgaj ) jl j^e_i fiLLaj-il/^/l - ' a us * (9 j^jJI I ^j-o 



SibJjJI 3_2jjJaJI 


^_i_ul_j Cj La-lac 




643 x 249 


643 x 




249 




5787 


9 x 643 = 5787 


2572 




1286 


40x643= 25720 


160107 


200 x 643 = 128600 




249 x 643 = 160107 
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J j i^Ti ->JL I (jjjjJI j_LAjHJ! 249 (jl j^jGj (jf (j_o jjV ij-jLj (jf (J^s 
.(2 x 100) + (4 x 10) + (9 x I) J jLnaikl j^tfjjjj ! jjt (jtj 200 + 40 + 9 
9 ^ 643 <_i S^ii Jja^uj V LJc. 249 Js> 643 i_i (^SU j 
j_jLiiI! ^-«-><-i tiJJj J-*j iCjLH! (j-o 2 dilj_Ju£. 4 cj!jl>.!j 

jl (j-LJj^ 0 w * * tl a! J seJi t nl AjJI (J_*5_*J! sUajjJa ■ i aj) i Lj_Uajtj 

jl (jj) (> (^LajjJI j^Ljit^IX J ta w » j'^- ■ Q' i N' i 

^ i m"j iSj ifug 36 ((CjLujj^I » ^ i n"j iSjls-Ij 27 (^yjt cjIj^Ij ."ill (jl jl*_c^ 

(jJJ 3 Jlj ds\j uiaj\ 3jL>. ^Jl 2 J! Jji^. Luic. (j I (jJjij ! JL* . 4lo 54 cIjLu-u 

4l^>La juu) IV ^1 o^l jJi-^ • 5787 ^jUI ^ ■mlSil 4^Li. 

II jU.,itl tilli jbu t 25720 J^Jj i40 Jl jJb^a ^ jU,„tl ljuk <jf 

. 128600 jjuJI (200 (j-i^) 

(_gj La all («j3jJI JJJ IX jJa-m 'I (j^a 2 Lj-L* j £AJ>*j Lul-3 9 ^ 643 t_jj i^U 

4 (_gj_La_2JI ^sJsj_JI 3 £_«^>>j ^Ji .2 + 6 = 8 jua-La 6 j-Aj c^>o jJsl jJI 

.5787 (j-Aj Sjc_ujJI (jlr J i a se '* jjJ-tcj i7 (jlr J i asc *t 
j La ■ (jJI j laJu . I J ■ vZjLLjjlII 2L3Jij LoLa 40 ^ 643 ■ -ij ■ a < j 

25720 t_jlj^>JI oj-SLjj 1 1 (>iJj^ir>J,l (>ui\JI (j^s }l£ (j! Ll* j^tii IV 

i200 i— ij Laj i Ij^p-? '(4 ^ (JjljJ j 40 ^ ■ . >j Laj Lui j^jCu (ji Luic.) 
(jjSLjJ iJ-«JS- (_gl 3jJ,l oJUk ^-Ji J-">i' tr^ ^ C J '- 0 -J>" f^J - " 

. 128600 

.5787 j 25720 j 1 28600 jljuiVl ^>*^ i^jL^ 249 ^ 643 M> Us J^U 
249 ^ 643 dLl j (j^ ^x^i\ (jSUj iJi^ . 1 60 1 07 v" 1 ^^' 

,,,-A j»ljicjjj/Li 643 249 i_ ij ■ j! cr^- 

L_Lii (j tj K \ (Jj-oJI 4 LxjjJjj Lj-mAj cLiljjJaJLi <l»-ulaJi *iIjj>.I (j£Lx-ij 

^ j~ * ' Lx-ilj ij-lm^X\ (j-o Ij-j-i V Lcj| (_gl jjajj I » 4ja_LliII [jl] jJaJLi 

I qJkj ll« a|j 3eJ ; ^ U 160107 jdjjjiij Jjjj (jlaj^il .«Ull 

I 60 I 07 (_£jL-uJ J JX. (jC l.°".->- J I l(jjli?L«JS ;"iljU^.tl J£ (Jlj^o jjJUX, 

160107 ,j_a 128600 jjuJI lljt ^-jJaj .II j U „, tl ^ oju^^La 4la Jil 
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U , ,.tl» 4jjL^j 3 1507 Jal jjlc: ^ <.°-.t p dili Jju 1 3 1 507 jjtii 

.4jJJjJI JjljusJI ^ ^LcJuj-uVI jaLili 
. Lgj Vjl>. pi i n't 3jajL>. 2 5jj Laj JlC^/I ^ jS. Hi : LuLj 

. LJT 

(jjLji L_Ljf j^jQj (ji I m I r (ji VI iLti=_Us I m i n-»o Ijut JJl-lj V jJsj 

tiitb ij_j;ulj ,_jj!jJo 2 j i ■■ SjjLLo ^Lbej Leila 1 3 u t-aX\ jj . uSI II 2JL>. 

Jj^ 0 <<■> ^1"^ 1 d * . .. ^ ' 0 1 j^'l ' 1 J * )j ' i^jl L^aj w ' a JJ « Jl". ^ \lj tl 

^ I -1 c 2 j < riLi-uVI 2_ljLUsLjjJI CjIjL^II (^1 Samuel Pepys j-^jj 

(_£j^>.| LjI l^l3j j^>.VIj ijj-U <-— 1 1 1 (JfLo i(_gj^e_JI (JjJa i uVI ( _ ;r 3 j-uj'C , u$ 

I 0 jJLj^jI (^-J J JLC I ■ 'J I e3 ^ ClLjl I 11 -»JI Jo • - ■ J * ^j^l>~ 1 ljJ>.Vj . 4^jl hl<l 

2_j_L&jJI jjj|jil!l (Ji-Jj q\ djlr (j^ ' ^ '(8 x 7 (Jia) 5 ,j-a j-j^Ij 

:2_JLUI 



8 
7 

8 

x 

7 

8 2 

x 

7 3 
2x 3=6 



7^8 vj-^ 1 

t jj (jail SjLijj) t 



6 
5 
50 
56 



(7- 2 8- 3) y^ 1 J^»l 

6 1 a 1 la I 



56 



198 



(jjjSuj iSjLsJj Sj n"i i n a d i ill i ,i JjlJ (jl <j^-«J -ll JLC^/I J£ (jl j-^uLj liJj-ll 
4jj i n<tl j 3je-pt i^aJI JlcVI (^Ic j j LaJ I j i oij jLc! 3J1JI j! ^ 4-Lo-&i 
( j_a cLc ^_<aj?e_a L$j| 4j-mLuJI 0 JLA jj ' * (jl (j£-4-iJ " d La b a* 1 1 11 «Loj-Uj 

J Sir 1 j ipj?" i nil (ji^- j^i-VI (jiutjJI I j i a « J jjL*j Jjtil SijLja j-^c JoLSjJI 
CjLo^LkJ! 4 j i^m j <Li^jL>. 4_ua-&l_i j^Lajj tlsejje call (jl LojJ (jjjLJI 

(_£l j_Lj_iLj j_j ^sJj i^u&J dJJ j (j-SLI ijyjja (JLlo^/I ^1 j j i"i") (_ylll 

I jIjlc^L. ^^j, 

ti^o- ijajJjLc.^111 ^ljHi.1 (jjiL^/l jj* JJijiil JljJijJI -j j * U I jut Jiil 

^ S i c (jjiSLjj i4_uj/J_L^JI 4jJbHil jl i—i) i^aJI 4_JLjILaj i4_ul i n-»JI 4-JLuAI jl 
C^jL^I jljLcVl £j-<i^. J^-l (j-o £a}L«JI ojufc (j! ^ (Jlj^-aJI 

(^ySLIj . (^j-u& £-o 7^.1 _}Ji£. (_£l) « d La u se rt 11 ^1 i to 

(j£-4_i (^j-djJ LmX t (_£Jl>.I (ji ' a .^"O jula i3j^_t-£5 - La i \\ « 4^^LjlII (_pajj»_i 

: ( _ > u£jJLij 5-ul i ,i-»JI 5JVju JLu-ujiigJI SjJbuiLa : l i;>>-l SJVju (jl 

: (j-QjJ L<il. I JIj-«£ ju>.Lj 
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1024 
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X(j j' a (j^LJLDll (j-GLt drv ^!>L«JI La' 


10 


9 8 
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6 


5 4 3 2 1 0 iyA\ ,J[fJZj^2 


1024 


512 256 


128 


64 


32 16 8 4 2 1 (_SjL^j 



t_!jLUa (jl t_)jjj/L>JI (^ ^JLa-" i ii U (_^Lll!I a LLall I (jLjjJLuil (jLjLt j_Uajj 

.oLJLnll 

•.jj-uL-u^l jLlL>.1 t_<-ui5CJ Sj-JuLua 4_jjL_uj>JLi 4_u_u JU^Jl 4^LZtl1 lLljjjjj . i^£j^>* I 

.2 jj^ 1_La 5L!L>Ji ^jui ^ 
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(JjiLjj/^/I SjjiJI SjLc cjjSLij 4-uj/J_l£JI 4-JLjjA! J ' ' '4_ul i n-»JI 

10 9 8 7 6 5 4 3 2 i 0 ' , .„ 

2 2 2 22222222 3^2)1 ^UVI 

1024 512 256 128 64 32 16 8 4 2 1 u;jL"^ 

sLiLa Lcls Li^j 'J-ih>Lj JUC 4j| 2 US', 2t^M 1 1 ^jjt Oul£ JLl! 

(jl (jSLxj i La-jT i r-» ^1 Lj^j-a ^1 Ljj_<^ (jl^I « Ijj-u i JJLC (J£ (jl (_J Ij 
t(jl_ijl i ii **t a L*3_^_it < la p-$-U L)""^ .(J-*jLj-u^M 4_j_<u_u_i jj>. T _}Jl*J ((j-ui) 

j_lj_iLi (j-Llal JLSj .3l_La ^-Aj JJjJ! (^ic I tL-aaJ L4JI (jjLj/Vl 

(Jjlj-Li ii^Li I— ijjJ ojSLj I jSLaj i((jj<^/l) Sjill ajjt « jsujj » /«u-u! 

iJ3 _3 I tjj ' ga rt (j-ujl ijr 5 I |Jj ' ga rt (jLul JJjlII :i_La_t_tiaJLi L^-uiaj 4_-o^ \ ■» 1 1 (J-<ii! 

2 1 1 11 i ILi 8 joJLjj Lc.jJ) (8 (_gjl 1 .1 j 3 Sj-SJI ^1 Lc^3j_a (jLS!) 18 jj* <j-u3l 

.(3 (_gjLjij 2 (jjLj/^U 

I J''-";; .>! JLci 2_j^iii >U |_aj_t£. 4j| i-iJjjj (jl Lr"* 3_JLi!l SjIaj^J I 

(^Jl i^gjjj U-&J^J tl>i-^ ((^^dJ^J-^' i(_)jL-iiVl 1 (j la • 1 1 JJ-»JI) 

3 0 in^ (Jjjjj i(j-uiljjLc.^lJI J-*-? 0 dri- 3 ^' Mj-^ cr* 5Ji "iU oul^ ! jl ijj>.V! 
.4 64 cjj-Us Jlj>j Ltj? .(2 (jjLj/V! olj) 2_uLJiII 2_JLnII {ys 

. Li^_u<il'uj)Lc aJ ^_<i-=>o I 0 3 »j LgaJ J^jir^g . 2 J JjtU ^ aJi^ I 0 j t£ j^ujljJLj i JLu 

64 x 4 = 26x22 = 2 8 (=6 + 2) =256 
: 1 1 j « 1 3. (jjs Vjj <ji^iljjLc.^iI! ^j-iaj Lijls i4 64 1 .. y.tj 



64 -26 0 4(=6-2) 



23 ,9657 t_jj_UaJ >il<t3 . LUaj! J^m jjsf jjk jj^I JLcf JjsUl)! (jl VI 
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.t_ij_UaJI (_L-aL>. JLa_t£ (j&IjjLc.j1JI (JjULo) (JjJL>. ( _ ;r 3 4j*_uJJI £yC i.iti i 

.(10 ^LmSU 3 r uutb J15XI ljuk <yi oLOjjL£JJI) 
I ,379590 = 23 ,9657 (.OjjL^jJ 
I , 234949 =19, 2739 fOjjLL jJ 
2,614539 = (^-cijjLLjlJI ^j^l* 
461 ,7299 = (.OjjLL^U! JjLL* 
46 1 , 7299 =19, 2739 * 23 , 9657 j jl 



jjLijJ LlA J j i all «j_>JI (jl JJljj 4jLa ijj 1 1 a La (_LaQ!l 

i^Lj/VIj ((jj^l) Sj2J!j jjlkJ! jju 4ja}Lc 4j| :cjLtujLc.jl)l Iju^ 
(jl (j^Lxjj • (j 'j" 1 " jl l$j uic «CL<j/ jl (_gj M i t* jl jl :^ j j-" i . i l l 

^j^Lajj . iXze-i CjbjIujLc jU! * )1 i n~». j_A LlA L-JLuaJ! sj->J! (jl jj ' cu ) 

i .I -»JI (_U->^ (jl cjLiljjLc.ji)! cj^LiLia Jjl jl cjLiljjLc.jiII Jj! jl>J 

SJjlji^J! 

<■ 1 1 .1 ~>. ^Lii-o-a huLj/Lj/V i n->J Sjljjlc LajJa j-i-ub ^-jj-^j- ^-^1 

(SJ .(Sj_a 10000 4 inffM bjji^a 2 (^1) 10000 SjUl ^Jl £j3 j-o 2 Jlo blj^l 

301 I Luk (j-Aj ii_jj_UaJ! t-jljj>- ^ (JjLill) djliLiJI JJlc dilj Jju l.m,ii->. 
4jj utc ^Laji SjujI 4jajL] 2 ^aljjLcjJ ^Ir J ■ -»-»■ '« 301 I (j_o I ^j-taj . 3jL>. 
j d i a j_A _}J_*J1 ^cILjjLcjJ jj-* ' a H ^j\j>JI ^1 - j j o U) « 4 1 mLoll Jju 

jjt 10 (jjLj/^U 3ji,mILj 2 jtujjLcjJ (jla I jSLtj 0 , 3010 jj* ^j uuJI <j^>J! j 

.^^O ,3010 

k j^cj^. ^ys a (olijlii^J OjSly .10000Log2 = Log a: (jil .210000 = a jjyi ^ LujJ (*) 
(f^>^0 • L °S 2 = f^j- : Cyj ' Log a = K - D D _j 4j 
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t 2li^LaJI Jjtj 4jj Mif j»L3jl 4<j i ,i; SjLc (Jilil i^jJ! J-^Li tiJjji Jiil 

■ ■■ aj ^ 2 J j n'linU i— ij l^JI i^i) c-jjl i .iVl ! j^J JjS" i n a J^-JJ V 4j! 

C^jL^ Jp!j»La >."« < u * ^ c3~^l>k (1>^ ijr^ ^J- 1 -" 1 * a dJUjJj 

. Jjj^-i jJ^J ^-*d> J - 0 ' a '^■"'^ * ^jt 3j^e_Ua»a LujJjj ^ g]S 

- La i o^IlI I ItZjLtaj o^IlI I jj_a U^- ^9 J^ 1 -^ L)' ^ " i^L-u^M 1 JLA p J a * Cy^-i 

((Ja i I » Lai Jl^-**i < til jJl^^l i La i ■■j**'^ 1 Lat . ^ i ■ ■ ) , La i ujfjl Ij ijr jLi_aj>J! 
J_»oj i^j-il i ii -»J1 - La • I j-Aj i4-La_ajJI (jjjjSJI ^> JLa-"i i nil ^jLlIcVI 
. 2 (ji^- JjLlJI A a i n^j La^jL^jcJ (16 j 4 ^ilLa) (jjj Jjl! ^1 i n-»JI i La i "j"! I 

1 10 (j-Lc J • -» -»• '■ 2 0 I r 2 -i ■ ■■ S tl jj 1 20 ~ j i aj 1 6 £_a 4 ^La I jSL&j) 

(j-mJJi-gJI ■ La i "j * 1 1 ^Jlir" . njj .(10 jJt 6 J 4 J ^1 . ,i-»Jl .U,„j*.ll'a 
Sj^a I 6j 4 J-2-cJ) j^jJJljlJ! i— ij ckj *<l jlr tfjLfcjVj i4_ual«JI ^IjjLVI 

jjL^J! j 64 = 6 * 16 (jLa I j-SLaj) jjLcJJ (^jL-opJI j oj>J! jLi-tij G_£>i-I 
.(8 jj* 16 j 4 (jjjjjtil (jil (jjj/jLl^J! Jq i I j 18 64 J (^jt-upJI 
Sj^cLaJ! ^JlJLi ^1 (j^-a-i 4jLa (Sjjs) j<uLjjLc.j-LI! (jl Ljj^jG jl 

: Lj^-uwjj Lc. ^aJ lJsjjlj (j_)_}Jlc (_£Li «Lt-aL>J1 
ijr j-uJ_t^JI i La i 1 ^cjjjLc^oJ (_£jL_uj (j_i_}Jl£. ijr aIujLc ^11 ^jl i n-»JI i La i ■■j**'^ I 

.(jJ.SJ^]l 

(jJI . 1 000 j 1 00 (jj j jjJI ji.UJ ( 1 0 (j^L^Vl \ltt (jUjlI!) MiUa 

j__L-».| (jjs S ^2JI La S I 00 (jrl^. J'"'*'1 I 0 jjjjLu/VI jij-i tj' 'r^^^i ') l£' 

SI 000 jjulJ! 

(jl '-(jrJj La (_ ;r Lc 3jlcL2JI q uj i^^Llil 3j (Jj^l (Jlj-mi! 2 jj* t_iljj>JI 

J (^jljjjJLII jj-^JI ^\) IOOOj 100 (^j^JUlD (jj-ujUgJI Jq joijLc^J 

3) 2,5 (^t 3 j 2 (jjjutil (jjLui^JI iU,,ijIXI (316,2266 ytj 100 * 1000 
3 j i .I i tl_i 316, 226677 ^uLjjLc.jJ (jLa SjLjuj i(2 5-ajm?a 2+ 

.2,5 ^a, 10 (j^Lu/SU 
3 K ni U ojlSje (_L^ fj jdl l^LAi^VI ij^uLi 3^LL=jl 4_La2j ouL^ ojla 

jiijl) (SjjLoII) jljiLlII 3jiax. 3jLiIjj/VI (j^?l 4jLSLaLi ^ j i^l jl i LglajJ 
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.(J^jJ,! JJijlI! J ' aa i t(j^ jl i^->^/l (jjjjtil ( _ 3 jj/JlJ1^J! ■ La i "j"t I ^>-j' " 

. IOOOj 100 (jjj jIjlcVI ^juj j-«JJ till i (»! jiei^l (jSUj 

1_L4> <jl->^La '3 16 ,226677 jjuJ! ^1 LUgi! ii<-p. ^ 2u^UJ.b Uijj _aJ 
Ja ...y.tl j , 1 77 ,827641 jjt ^^ju^JI I ^ jU,„j-,^j 316, 226677 j 100 La_A 
3 u.nlLi 177,827641 (<CbjLcaJ jpa 

.(SjjUII) jljJdJI a-2j>l3 Jj^J' U^yj 2 ,25 jjt 10 (j^L-u^U 

l_Lil jjt (Jl a's" i nVLa iSjjLuilj (Jl a's" i nVl (jIlSjj La 4_lLu(JI t>JJt < • aJJ 

j-iaj i_gjJ!j I i <a '.!.' J^ij^i ->J-«J! J-=->ij dh?- 5 ^ j' Ij^j 

S^jLtil £L2jjJa Lai . (^1 i n-»Jl - U , lj ^^jj/jii^JI - U , ,,y.t I i4jLr»J! aJJb iJ ^£) 

. 4_ibl i nil SjJajJ I I gale 



2 


3 


100 1000 


1 SjjkJ-i 


AM 


- 2,5 


GM=316.227 




2 


2,5 


100 316.2267 




AM = 


= 2,25 


GM=316.227 




2 


2,25 


100 177.828 


3 


AM- 


2,125 


GM-133.352 








jLj-l -k~- yil ^ AM t ^Jiiil Ja^ 


^ GM 



d * Ul ■ ^j-a_j_SL_LAJ 1 jj-a 3j-*IoLj_a ^Jj ijfll lj ^jl i n ■>-**< i nVI j-t_uL) <J-aX. 
j-jj3oj «L^_uj J_al£LI1 ^_Al_Uaj (j^. IjijILc (j- 14 - 1 -^ jl-u/JLi^llj »1 aUTIj ^) A , ,.tl 
U ii n j -v i. i Lajii^. ■ Cjbl i ii -»JI jL><-4 JiJU V (_^<JI «l J * ' 1 I CjLcL/-uJ! 

(IjJlLsoJ jO^Lv (Jj^l u-a-aj-V JiJLJ Laa^ j ir^l (_gjd!) 1 jjJjj'C I ill j<S^L>. (jjjjLjJ! 

«Lla!j_a q\£ iAj-ujj^. tz±x i i^i? j _ ? jJI Anne w ^"Ij* 1 590 ^Lc jjjj-lII ^1 
3JLta.mil Ci i njj ij-ijuLlI L2j Jj^s John Craig jjj^. JJ-^-*-" w .' ^" ^ 
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^jc-JI Jycho Brahe ( _ 3 _&!j_> ( _ 7 SLLil! . jjjj-JLj Hven « jf a-A» 

^Ljs j<u . j-yjij CjL»1jjLc.jJ £-£>^ 'CujL^tS i i nil tUifajt^a CjLsjI 
CjL«JLjjLc.^I ^1 jir"ii ..Li itfjL^sji isjj (_gj-J!j i^^lj-i Jml i ..a Kepler j \& 
j£LI! 4^j^>- Sj^liJI 4_Lu! jja J-^J (J^*l o- 3 O^Lh '"'^J^* " O"^ Jrhh 1 ^' 
Isaac ^j^j^j-i (3 5tJ - u ' *JJ^ o - ^ o-uLu/V! J^?^ J-M*J o^Lh J-*^ cr^j' ^-^J 
jaiutAj 1 1 jut J£j t (j Ckc f_yj\!jl\ J i aAll j laj|) 3 Sj^jJI ^>L«-!I Newton 

(jlr jjL^ 1 960 j»Lc (_yl>-J i W^W - ^ j"— *' ct^' ^HlP^"^' '-. " "I J-^'j 

C-tll^ I^jSjjlj ^jl Cll j iXLjjJI ^j^j-ujJU jjJjJ! 3_j^_)LiJ1 jjjjjIjlII JLua^lj ^ujjv 
(jl dilj ^1 ■ a-Jal iLg-t£. it* i ul V S|j! O-iL^ ^yll! 3_utbjLc^lJ! JjljijJI 
(( «L" I i la « '■» )) '.j_j_uLJ Ij-jj^ 4_ljJla Lgjl j <_ m i nlj->JI j 4_uj/L>J! CjW! 

SjjLtJU I JUya Lai i_lLuuell Sj-i^jLtJJ 4jS_uLCj1I JjLu/jJI (jJjI (j-a SJls-Ij C^jL^ 
^1 JLa-'i i nLjj isLx.aj.JI ^ 3 j i iiL-uVl jLCsVl j«-Al ,3.0 JL>.!j j j'a id t i<ij (_gjJI 
20 I jj** (j-LtaS (j^JI CjLI 1 11 -»JI «lj^>-l O^' Li-iS»-^-i i3jjLtJ.I sLusjjI^i. 

p^j 5j (JjL_uJ ^JL>-I ^JLAj . JjjlJs.} jJ^L>. 
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jjjiVI ( _ ;r 3j p£L>JI ^liij 2jjJL>- 2jjj.J CjVj^o 
u \ r i.- 1 (At j| <^i~qVI j 4-L£:L*i>.VIj SjIjjJ! 

3_JKj.>IjJI (jJI TJlJ t£ jJI ^q~->.U <L*. jt £jaj>. 

3-^UJI aiaJI Vjjja jL£aVl ^yiti LaJL^ j . L$J 

, 4_uio* ^Jl jj-* 

2 i^iLa>j i Tudor jjjij-lj Sj_<j/I i£l j I a j»IJa jJaj 
(2>jjJ! cj!j_jJLL!I j-j^I cjIjl>.Li ijj-oliiJI 

CjljsLis Ji" i n" (^^SLIj . (_g jjLajjjJI jUill J_La lilljj 
42jjJa ^LjjI lijp - '*** t^jjt'lt CjIjJL^ ^ sej i aJ I 
Sjl i ii -sJlj j_jjJI <Lll i na (jjs dljiojl 4_^>.jjJI SjLcl 

J^J iSj-jJ^I SjjL^JXJ tQalmll O-aUa jJsj •(_£>>-' 



i^yMAJl tlLil^JLa i i ir 

{Kircher Lfejjjt) 

tj LeaJ ^^jlajil ^j-A 4_LvLj ^£ 
^jJj (^<Jl_«JI (jjjj^iJ 

I 707 j»U ( *U£ 
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j-jj i ijjj <j-tCjlj_U Jj-Iaj ijjjjjl Jiilj 4-Uj^/Ij i—SLsjVIj (_ ;r Ualj^/l (j_o I j « jjj La 

. j»l_Lc>U £j j_a (jJI S^ljJJJ S^JL^aJI (^j^ljVl Ji^»oj SLoIjJI cjLCLuI! 

jj-Sj 5^ i"il-j-a ^lj_«JI (j_a (J_aL£ (_Ll>- (Jjo^sJ ( _ ;r 3 JJ^I J-f^ tiiJi JSLJ 

j ' ijr II i it> jJI p ' ga c LgjLj L^jJI jjlj ^ * | (jr*^ ^Llo-^I (j-a J^^i Jj-*"-" 

(>_jjL«JI (j^LjJI ^ • i Jlj La jJI j) I * j 2 a dLi y^i q\£ (_g jJ! juju>JI 
. j_jjij>J! (^Lala-VI ^LtoJJI J-S^ i5u^L«JI JLax.Vl . a (^lcj 

J-iKjVI ^.Jalj^Lj/jV! j>j c^lj LaJI . a < ufj-II 2 mmj-al) JJJL^J! ^LLa-JI 
LuLuj/I L^ILajJLa (^^J '^^J jjLCJI (_g jjUl (jl-JJ < '^*" <j-° i-d^LLI <L2j Laj 

^ 3"'JJJ .' "1 f^J-'J U ui m 1 580 j 1520 (^^aLc <j-u LuLijj/I ouL^ jJsj 

jj_a d Q_se-iiaJ I CjLuiSLI! ^1 isLUsJ il£Ljj_al i_!a_L>. J ■ La i uj ( _ ;r 3 4-jjl ml i nVI 
^j-d-mJI OuL^a . (l£Ljj-at) JljJlj>J! pJL*JI (j_a ^ J * ^ ■ ■■ Lglajj OuL^ j^a_i£L11 

jtli ill it_ij^>J! Ijljj (jl (_Ll3j .ii-u!j-J! 4SLHI p j i c <" ouL^ (jjj-II 

J-a-so d i jri i ii I 30 j-uJ (j-a Q-SlLa 'I I 588 j»Lc jLjI (_j-3a ' jlj"*^ ijLuj/VI 

(j_a LoJ|* SLij^t iiiJj ^ |j;j_iKjVI JjU,..Vl (jL^j . jUij 8000 LjUa 

4sr- \ i n aj 4_LdILa «■"' i "jtj Sj J« a ' t^-t 1 i> JLA Clul£j i4_LLflj_u I 97j ^J^>*J I 6000 

j 1 11VI j a , o-jL^ n'vt II ( _ ;r L^.j .SjjLLtl ij^- Sj-^Laj I •^j^'*^ U>- jl i n" 

,-. i- I taj i ■■! JL^j g. I i a II g< * fl " a j-fC LjjSLIj Jj^"H ^^LvaJLi 3jj|j_a 3j_u^ 

pj i jjljlJI tiJL^Jil 4j}_iKJi'^I SLiSJI ^ aJjLtA iiMii ^ 4jj_iKy^l 

p j " ^ I J t4— lj! i t nVI d i II j-^JLj Ijlj—ual L_ct_L(L>JI p i ' CJjL^tJ 
(jr jtj) CjLsIj_>JI Ij^a jJxZ-lu\^ SjjLm (ji^. 3j_uSLII p^jjji^ (j-a |j 'I flj i ■■! 

(j-a (3-J-i p-Ij • t-Ji-L^al ^a-»JI p^Jjij-ilu (jJ jJI (jl 1 1 n^l i Aj A , ^. j-c.jJI ^ mi ft 
i^xia^i (J mm Clul tdt-o-. (j-a Cj^Lc 4_t_Lflj_u 76 m^oj-u (^-il 1 1 ii*^l ^Jjl^ i ■■VI 
. j_L->-J I 00 (j-a (J^ I 4jj_JooJI p-Aj-SI i n->. OuL^J id ijii i ii (_g I j_iK-lVI j-tjiiej pjj 

Ijljj^ (JL>.jJI (j_a * il i Mill ' a > aa * ji (^j-A 3j-t!uLj_a cl^t-uj ^j-^- La (J^J (J^i 

.4^. Mil Sj^i sLvjlJI 
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6..LI J J. i.'iJ I 6j<pJI 



' "^J '"'^ Lh* lj^>-lj J- 5 ^^^ ' ^LaHjkVI ijr 3 £_JJ-*_uJI jaljUll (jl^ JuLl 

jLilj (jllaX I ^ nUtl i My.tl cLj^ jo^, ( _ ;r a sijj/ljjJ! j^r" i n" (_^i!l jj-oV! 

i4-j-3l r"i'C~i ( nVI CjI i ii i ii j-Uj 4jrl i all CjIjJUI Lufc i'tLiJJ.1 4_£j>J1 i " i J flj 

j»Jl£.J i Lb Lja-pJll joJLtil 3_uljuJI 43jj>J,! l-u i iU *(_,-<i i_gl J i** 3jj>-Lc 

4_u^sj_aJI ji <_sLluj£VI J-uaJb C^jI^I «l J-<-u) j i^"* (jjoLcaJI (jj-oJI (j-o *Ls-^UI 
^1 i ii C^jL£ La IjjLjj i3j_aL«_tLl Lu-La Vj . '--.'aj 4-ilaX. SjL^a i(t_!j^>J! jl 
i4_lL>J,Li i ^ . 4j^c_J! Cj^>L>.jJI ijlul£j . tbtSLall JLaX.^/L J i LjjLi 

1 i<->^aJ1 jl mm ii jqjijjj , Sj-ti/LtXI 5_i^jJ1 jJL^t-a o «Lj_ujLjJ1 w S u tiit_tjt_)j 

L*j!jj>.I _oJI ' "'I ' alllj Ljl»c <L2jjJa j-uSLI! i_3jjlj (jSLj 4jI V! 
Oj jIj-v ^LLgj uiJ LaJ_t£. i I 600 ^Lc i-SjJJ (0-!j) • L^alj scj i J-t£. 

Jao- t_sLl£ Jjl ii_cj^ja-iJtj 2_uj\jjJ\ ,j_a cjIj i t ,i Jl-k-jj i William Gilbert 

( j_ a _tLa_Li_a ijj^l i ii i £ij i n" (^paj^M (jt ^ S-i^3» (jr^- L) -3 " 1 i4L^5a-JI J 4_j_L^i_ila_uLU 

La 4-i^jLi.j i4iji2J! 4jSjjail tiajlj_>JI liit ^Jt sLs-LtaJ! La j<utl (jj 

ijjji^iAoJo^ 4j £J3j (_g jJI LLajJI J Jjj . SJjaJaJI 4j^t±JI Cj^Ls-jJL L^la I «jj 
4^jj(jlil (J^c-iiilt i ii U ( _ ;r l£. i JLujJ! I ri uijSI ( _ ;r ll! ^i>°' o' <1>^ Laji£. 

tfJ-A ( _ ;r i diljl j i ii II j_SjLji L^-i -iJ>JJ cH^' tiJJj^ i4jj^c_lII t° 1 1 ^"'j^r 1 
OJJ " ^ Ja-jlj-^><JI tfJ-& O^-JJ <-"m~». i4jJjjJI 4j>.I j i ntl c-JiSLa ^LvS (j-a ^LVI 
j«JL«_L SjjLij =La_Uslj "J j la >JI j-^lj_a (j^-u La^ J i^a^Vlj (jSLaJil 

(j_a dJJj j-j-C. ^1 i3Jj_aLj,l j-J-C. (j^La^/l jj-tj CjLal i nU La «JJ i jjj LaJI 
Ijju^ui J*C uua jLajil I j i eaie LSLLa (jjjJaJI 4JojL>. Oul^ J^J .CjLajUU 

.4j>.^UI 4_i^a cbLSj'^ I j i hj'ij 
(jL^ JLS^ l 4j}JSLi'^l 5LLUI ^ C^i\£ (^iJI dJLt^ S jJI La! 
I "j 1 |* Qao-^UI tjL^ JtSj iSj^ljJI (j-Lc tjiAJ-K-a <Ol (j ta *J jLajJI 

(jL^>- jjj ' " 1 1 La La >■ 1 1 (jlj^j (jl jU! Lut Lut JL>.j jLajJIj (jl LaxaJI (jl . cAJ-al 
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Sjl^I ihU (jr^i-Vl 3ji,imjJI JjLujJI 

j t L_u (J 1 1 4j? UJ 1 cLlLojJ 1 file L_oJ 1 jjy-Ai J i (J^°-3^ ^ Lh" ^t!-^ 3 1 _} t 

4j1 ♦**( t LiUjj t3 m ii i .itl ^j-t (jh^ 1 -*-^ 1 situ ^L*_b jLstj^M (2>^-4-jj 

^Hjj i ijr <j_AjJ1 Jj-LaJI i_Liie_i 4jI ***n nVl (j-* '^^-^J-^ S_cL_o]1j «|JLu3^_JLj 

i 4_Lj_a_ i _ a J1 d L £.j_uj Lat . 4_lLojJ1 cLcl_*_ajl d la i ol ^oj c\_Lloj_oJ1 4^jj>. C^-jj9oj 

^Jja- i n gl *^ A , ,. 1 1 * jlta «4_Lloj_oJ1 ^L?- i n a» ^(inM ^^-aLi. jL^>. d La i ol j jJlj 

• ^oj J£ 2fjU^l I 4^1 , „t,l 

CjVI SjLC dJLijt (jL^ jl 1 1 j j i .n Ijij i ii j a Ij-al (_psjj>J! ■ Laj. jjjj Ll3 (jL^ jJsJ 

(j-a) 1 i ii II j»lj^>.^/! iJr l\ La ^ 5 Jj La J I J J J (jSLaj SjiljUa 

Jj^jjJ! I JL& l_Ll j^aJJ ^giaJI J_t£. (jj^^M Q " " i"ill (J-uLl3 CjL^LuLJI 

SjlcI i ii U CjIj^V! (j-a jjL^ La£ . (_pajjLll ■ Laj. LjJLa (jjjLiL (jl <jSLa-i (_^<JI ^is'j-^' 

3|jf (c^Jjjia_LlJ!) Sljij-llj n_gjljJI ^LijjVI (j^Liil 5JT 3-LtjjJ! 

t. i i i ii ) tiUIiJ ' ' i J 3e J ji Lalj ' l)' l"°! l -La^>> 4jL*_u-a _}Jl^e_a jL£La tjr II 

JL3j . JjJaJl i_La^ J_j J_rtl] cIILlSJi «GjjJo -i^>-J ^ JlC 

dlLaaiiiLlJ 4iILl ^^"i?" j j » i ^J j J^J>J,I 5Jal i n j; pfl i i tj 

.5JL>.jJI ^j^.^aj 3jj< (^jLcVl ,jjs JjL* joSLij liiiill Ijljj. 

2 -i 2 n i nL>. 5JT i ii a iJja^M ^Ir j-iKj^l SjLtAI iCjLlUsLj^JI ouL^ jiil 

2 cj j La " 2 j nlr jIjjs (jlr J j i a >■ 1 1 CjIjLoJ! jojLc SjUtjJI ^1 Laj i ) 5^ 

»l nUt 4_^Lu^iJLi »l nUtl (_^a-»J I J (jj^JI (_)^ J 1 ^ ^j^*; VI ja^iJI iiiJJ !i (j-a 
p j * rt (j a j U"inllj itj-tjtA^I (j^J>.^LaJJ SjjLs Cjl j tJluL^ t£jjj^>*\ 

lj-uj*C i ,i Samuel Pepys (jj^jL^u Jjj n *s> q\£ Laji£.j 1 1 650 ^Lc j^i-ljl 

VI .2_j_L2lJI CjLaJjOJL. SjLtJI JU^jJj 2Jl_t^a ^£ (J»"i Mil (J^La i 1 

(ja_«_a^5c_j (jjjJI SjGLu/^/l fjS JUJUiJI a S III <_ i i i n_l JaLcvVLl <_ U ir-il 4j| 
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J <t ttl ^ic ^ Ajhtl jLAJI (jlc ^-^ • ( Jt i ,n (JjJI dil S2ulu}UI 

i—sIj-jIoLj ft $ J j J 1 iJJ _3 I^j-ujJLi (jl (Hal i i<*> !^e_u-£a_jJ ^t) jL*_i^/l 4ijfl ijr 3 

t_JL«J! (jjjLlI! tVj-a> (jl^ jJsj . 4 <i ir-iL«JI ( _ ;r a cjLlUsLjjJ! ( _ ;r a <ji_ij alia jl 

j^jjLcLili! SjLajJI jl lLsI j i a II jj-o 3j_j_>JI tdjulr Sj^>.| ^^yjLjLi^s 

.CiLcl i .ill icLu^s S_Lt3jJ.I plr j 4j.I i .ill plr j lilLa] Ij 
i^jLdl ojuii Andrew Wakerly (^Jj^lj jj^M 

^1 JLy " < ill £-a jLScjJI A \ ir-ij-i j -> ■ aj» :4jLj£ ( _ ;r 3 jjjjjJlj (_£ jjl jj-itl 

iSjj^tj cuVI j_iL^5 j_5TI j (jL^ . 1633 ^Lc dJJij l( <i^.MII oVI £-±&>- 

jl J^*-J 30 (_£Jl^i w I C dim ^l_£j ^ -» j * a 4-<j/ljjJ CjIj JLlII Cj-iI£j 

«l_u! ^j^Ij (j^jj . cr^ Cherry Garden Stairs « jj j" > " l$j j A.")) 

Jaiill (jlr (_£ji>.l JlSj . 1665 j»Lc ^J-Ll ^Li>-I (_gj-JI j j c I ta 1 1 «Lj 

SUjjlSJI 2Ljj_J&VI SJiULi^^JI -Sjijj l 1 1 1 1 1 1 ' - j ' * 4_4J>.jIi]l . 4_jJLlll 

:(4jL£ ^Jj^I j L$j ^1 
i4-n-LtS^Tjlj 4_l*jjjjJI jjjl>JI i4j^ i uSLllj 4aej3E LaJI jl J^.^/1 i n-»JI jai^. 
(JIjjcj (jjJI 4j£liJ! jj i uSUIj (_gj Anil i n-»JI . c-utSU I i_i-nSoj i jjjJLI j-jjjj 

. o i ntl ^Ijj>.^/I 4^jj>. i )l i n^. 1 ^"'1^ i ol^j 

(Jjj^soj pLa-l i ii U (jjiLlS 3-xLa-C JjLjlaj jjijtlj_i : jLi^JI j«Jx. 

■ 3^ i<* cjLal i ii Uj cjLcLijjVI 
(ji_alj-JI j<ujl2jj L^3L>.I i ..a 4jjj£LII cjLiiilLI (<u1*j :cjLlliil i aa. 

.cuLljjLc.y]l iCiLuUil iSjjIM'ill JjljlaJI jiljliel^Ll 
Lu-uJ_ufc dilj jLjolj 4_UL3jJLl (jjix^/lj , ,.tl CjL>.Ljiji :4_lil3jJLI jai^. 

LtjLtji ifljjLA (jj^Ia (2>c Sj^JLu (jjj '^J^Wj CjIjjVI jal jir'u .iLj 

■ i. 1 1 iiLcXI JajLJI ^cj>.j '"«! alLaJI jjx. >_il i n-vj tela 
j»l jlidLj/Li (j a i ullj (Jjjslj-Jlj iJr i\^i\ ^\ jjI J-J-«^>- <— i I » i ii (jjiLjS : ajjUtll 

.^L^JIjo^l 

4jj-JIj Sjj^till CjWI ^1 jj! J-j-«^>- ^1 jitl<-ul <L2jjJa jojLuj ^J-" '.CjljjVl 
4-jjl <i i .1 tl i j\2jSJ\ J_i^5jj 4j^Ijjs JLicI jl CjLlLsjiJI 4-ajj-" i .it, I 
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JjJaJI , Uj La a. JljJLjo (jjjljja :((j-ojJ! Jajj '-*■) CjLcL^JI 2-g.l ! ir-i ^Lc 

*(Jlj)j-JI Jsa^. jj-* ^IjCul 
J-lL^jj jj i ii a 4JajL>J! JaLiLml (_gt) (_£jjj^j_U ■ Lai 2 ■ uVI :=L>-^H! 

^Jj^lj I ^ c ) SjjJL>- £L2jjJii . dli^jjU ^jJI g mil ' _* La fl 1 1 £yC 

^-3 <j-I^lj er*^' c-jl i aaJI j SLu/Ju^II 2_jj_LaJj| :<-dii!l ^ak: 

J j-5j ml I J ( _ ;r Usm S-^' J^-"_3 j -i ^^J (j ii g mil 2^jj>. 4_*_ulj_} 
CjLaL>o1 (j-^* J ' m (J-^- 1 (3 ' *** M lJ^J ^tljt^tl ( )| , ii^. :^_jj?e_uJ1 ^Lc 

4-j_ajJa 4 i j i a CjJLi-l 4_i_LjJ (JlS ml tfLjoLij <(4laLiJI 4 i aj iS tl » IjLl*^ 
2jj-u jJI (<u-ill oLjoLi _$-U SjLjJij>J! (j}^*-^! ^JJi j<ua- i ii il JLSj . 4jJ.Lcj 
JjjjJsa j^)^ 3 ^ ""**'" <— S^-*-" ^Q**'T all 4-3&LLtaXI £)? ' So* * ^ 1 1 <•> t J . 2jjL^tHl1 

Laj^ta q\£ (_gjJ! j-a^l iSjCiLaJLl (_p3jjj_aJI f. LLlC I £Lul£LaLiJ 3j_r»JI (jji-"-^' 

! jl o^^' J jJ! (j-o J£ ^! jlcVW "t^^ o^j 1 k>" (jic (JjLJ! ^ 
2Ja}Lc. ij^j (j-Ltj £j>JI Uj .2_ul_ojjJI SjSLJjjISLII 3 i njXJI ^1 Lu»i>l 

(jJLlI 2 * j i ,i tl 3J-LajJI dJJj ii^lj^u^U cbtjii Jju (jl-^- 3 i_5-iL«JI J-2iJI La' 
(j ini.1 j Lalll LlsLSj LaLLaj JUaj JL^C jLLa 2 , nji'Ctl <■". mm? J-i! 
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Cja_&^UI 4-lJLu^UI j^j-JJ i(_£ajli]l jajinjJ! i ii a ij^- ij' ^J^^' 

^lUs! ^Jl! t _ 7 JI Lai a" it>1 ^UiaJjl 1 JLA jQ-Jj • 4_u_ajl_iSLI1 ijr n_u_u^aJL!j i ntl 

L^ILjLc. <Lj-aJ-C 1^3 1 j-a J-*J O-il^ iiiilillj CjLlUsLjjJ! JlLa i(_Jjj>.VI 

. (_£jj>.^/I 4_uuj/jJI ^ i aAJI Jl;1£. ^tjjljj 3_3jj_a 

^IjU^I JJ_H>J <>Lj>oLi cr'j^' S-ijj(jiaJI I j'ljU-^ ^-^LusVI 4^j^- cIjIjj 
OtrcTi^j id i in <*C II tllalm (Jjlj-J <j-a (jr^^-^^'j w \l , .V.aVI Lmll j-jj-?o j 
a_a-&Lm-ll 4—Jalj ? <i OJ 4-ut_ijIaJI jjt\ ^laJI (J_aa- CiVjl 1 ."ill ^ La I >_iLJI 
4^_ilaj 0 JL& jjaJajJI 4_ji_aX. (Jlul^ . CjLlusLjjJIj p 1*11 jj l*-»" £_a ^cjs- 1 u \\ ^J's i"i 1 
(jl VI iCjLslj^e-iVI (j_a j_uSLII (JluLcj '<3^l _aJ<JI (j-o j-JjSLi ' " 1 a ' ta 1 a I j 1 1 j 1 1 . 1 1 
4i_al£[lLa 4_jJLjJL>. Sj^oj ^J's mi j ui£ £jL_ajl (jjJLJI £-a Cj JL>. 1 gLi L a- t J I 0 JLA 

(j-Jj-j-i *s_»jiI-J iJJs^M w I c IjUlSLiJ ( _ ;r 3 1 Laj-aX SjjilJI 1 " 1 ta j"j I JlSj 

O-S-Ja (jlII 43j <j 1' j_a ^a- 1 .1 m tlaLGjVI Ijutj i ( 1 727- 1 642) Isaac Newton 
jul, VI 

JaJLs- dJLa^jl LiLaX LjL^ul (jJOJ-i Juii i4-Ljl ^j" 1 (j_a CjLcLj/ 

(Jjj-so 5Jl 1 11 a ^Lj_a J<" i"il jjia .4_LaajJI <UJuul I J 4^Ljj_LflJI JjLjiXI 
(^1 (jjL«ll Jj^xj i4Ll3 (jjs Q^-uI_u!jSL!I JjlS La^ i,jj»jJj 'J^-^ (j^ 1 " 

3 aKj (_>uLsij (^JJ jljjjJI Jj^>«j (j-lll (J^'j-^' -iL^E-il JjU- «USLIj n_^tjdl 

JLa_a 4_!^sO ^ j .C^aJI dilj ^ Ltli (jL^ ^jdl J-aVl iSlJS 

jj^. tjU.j-JI Ij-iia-C «LiLieJlj| ^1 3-J-yjJI ^■^Lus'^l 4^j^- ^ ^LajJI 
^ se mi j'C 1 1,1 4 j < a "r 11 L_u_uj ^aJ (j-aj lj-uj£L*-o fiba^ jJ^L>.J .^JUj-j_al^ 
' 1 ' * rt ♦ mi Lajut£,j . L^,^aJ tl)l^ I q j rt 1 )| , >. ^tl ^__ujj>. ijr 5 ^ aajJI tixj*_J1 
t_!jLa_iJ sLjL^jj (j_a j_jiSL!l J jj i«lLajiJI ^-j-ua^a jJJ-a 

.4iaJtJI 

3l_j_>JI ijr b ^ 0 j 1 1 ^_j_ual^aJLl ^_j_aj>. ^Lj-Lall ijr 5 j^H^t*- 1 *— J ^ 3eJ '-"'la mi Jl9j 
4_i-a-SLII (jjlj-LaJI Jj-j^ 2 Ij j ' u-l (jiso 4jjJil)l 1 1 a U (Jji^- Jl^J i4_LaajJI 

i." 1 "i J I (_y-&£ 'Lfj^' L^tLaj V 2 LlC cLa_uj Oul^ ct^' ^ J 1'1-iLjjJI 
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. (_gjL«J! Jal uilllj J-J^Li ^^LiLa 3Lo- (j-^ e L^a2j (j-a j^l 



Plato ((jaJaMal) L^uljj^^k- o^cj^' '^kw^' ^tlmlAJI c^iK 

. cLJu j i"i aj d . a a I ' " ^ jj_aV. jGjLj aej a ijjuJI dJJj 

(jjJljlJLusjLi I .'-^^ i j j .".I jjjs (j^J Ellea « LJLjI » ( _ ;r a sL-ujjJJ ojla cjj^j_a-ij 
i aJI j-iSLalll j! t;r l£. (jLtjjJI LjIa! (jl jU! iZeno j-yjj Parmenides 
i.'it j ir-i? il_LiLaj| ^3 4jjL\J! JjjLiL>J! (j^utJ (jc ^ I V~n (jl ' ■ J tajj 

'.jjjj Ji_j_Lj-aj Li (J^oJLi M^-a-S • 4_j_aa_Ll1 LuJLl (j_a Uj^>* CtJe-Lla t L$j I «L>.j jj 4^oJl_a 
. (( JL>.1 ^aJl » (_£a-*-u Jl>. V. 4jIj t stLa^ \ * a 5^£La 3j-u£ ^ Lulol -ia^vj ^J^-^ oi 
• KsLufaVl)) tfj-A l<jU uij «(j£Lal» LlIaJLa Jl>-jj V 4jLs iiiUj^^aVl (jL£ jj 
. »l j uiVI I j/a (j^LaV j_jJ_Lc i».L>. >la *Luil l£]LlA (j£j «J IjLa 

jj>.V (jLSLa (j_a i-dj^elu (j I (j£La_l »lj mi^/I (jL] n! VI (jf J_j_u_ajl_i ^tj-jj 

. Jsa^LLa j-ai 

jJsj (!S Jlj>.!j (jl_&j_jj ' V.Ci jaJ I jl_a_La w 1 c (JjJi-lJLuijL] (jL^ ! ilj) 

. I j . ..A , ^-jL-aJSL) (jr^** 'LT^I^-dl (j_a (jLul ila-fl^ 1 i 1 * 

: (2j-CLlJ Lll 1 (j-GjLuLlI "^-^ 

. Ijl>.!j (jjSLj (j! (jS-aj V *!j^>-l 4J La (jl - I 

■j^-^ll (j_a J-J^l -i JUtJI fiLuL^j V clx. j_aj?e_a J " j ^5ej>> (jL^ - I 

I i gjjijj CjI n K ILl jjt La^Jj! : iy, i j i nt cbllLa j_lC ,j-uilj_±J! ojut (jl 

(jJLlj ijJj^a- " 1 1 p i n->JI (jl j-yj iiillj J- 3 ,? .lLijIjjJI 

J.ti.l d , a a I cLa) Lxj-ta-i (3^*-^ d)^-*- 1 ^ ^-*i> JJ ' *I'^ LC ' D'j 'LjjIj 

, - i I , Vi a I ~ 1 1 ojjt (JjiiSlj . Ltj_i^, (j_a 3 1 J S « a (jukljj ( _ ;r A (aLojc-LcuJ I j 

V Vjl .A J ! r /nji.itl ^ jiLiiJj i(A l£* i.i it) 3jJL« ^yJJ Jir-i u„ 

tiJj^Lj (jl <>SLaj V iLa (jlSLa ^ (jK |jl VJ p^i.itl tiJj-^y jl o^Uj 

V LtjUi .(jLSUI ljuk |jj-3.j-a i ntl Ijut (jSLj pJ |jl (jLSLa ^ pa < Jl 
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ftj'i'igj'ill 6jgjJI 



(jJLa tiJj-^o I 4_<-3 (jlSU! L£j_a^La p<j , nil q^SLj (jSUj 

(jjl^Js (_JJl^ ^ I r jJI jj-V Ij j j£ 2 ■ I " 1 1 tfjut CJjlM Jaj 

» ) jl i n 4_LOj_oi3 CjIjLuu p_ukLal1 jj-* ^J—* 1 -^ (Jri^-* 0 ( QJ * ^i^ 3 

(jLa i Aristotle jSa ■ ujl «j-ujjj Aquinas ^Lu^i <. . . "^j) -(.^-S «> j ui 
. (SiTj^- pJUJI tiJjj <Li! (j-ijtAJ iJjVl t4>>J.I 4UI 

cj! 0 l*C II w I c p_&jLS!-al 3_jj_lLSjJI 4jj/jjJLI t_jLaj^slj j-yj J-*Hcl 

SjLcJj i_i_jjjLL!l w I c j»ljjJI w I c i_i La S p & > j j OuLCa , I j"l 'ij 1 . 
JlSj . 4_lC j_ca jll (j_a 4_JL>. A i e\ i r-i j Cjljl_i£. jJal _oJI ( _ ;r 3 LiL£ (jj jltl i_ijjjiILtl 
Francis ojSLu (j oj . n'ilj-3 J-*j (3jL2^>Jt jujl>JI ^LilaVI j^jJ 

i4-jjjl(i"tl 5jj/jjJ.I j^ 5 - ^<s-L«J I w i a 5j (ji pCL>J,l (jL£ jlsj .Bacon 
2 <j LaJ I ^LlLo (jj-Jj-j-i oj-SLljl (_gjJI) (_LaLCjJlj Jj^sLfljJI i n-v 4j>-j jjia 
.^aJuj L^j ^aJI p g-uill <l ' a a I ***' I ( __psjjLLll JlJoc 4_j_LaLot1 
2_JL>. (j-C iljL^dll (jlr Sjjiill Llajjj 4jLs idllj pj ' ^j*- ^jJ-j ij^j 
•k ■ ' a ) m I ^ < a 

3jljju>. cj! 0 K ijr II ^Ll?c_ij '^-^j J ' p j'"*l ^jlSL^j £j\ 5 Ltjg 

1 ij I La ^ La JLi^. Laj^slj w la a 1 1 1 i_4^.^W ^ j 1 aj dJJ jjj . ^ J 1 2j CjIjLi£.j 
L*!>Li-a . Lj-a _Lsr" , ,1 \ li^u ^J-!' Cj I n K It Laj-uija a i_ajjLtj c I tac j Lla 

^jLAj-j jj-a L^_La J^SLalu «L>.j jj d ca ^Jj-t-aLfljj jJ^a^-jJI ^3 ^LjjjJaJ 
p J uJI 4^jj>. 3jLj_tta ^ljjLxj I ***M mi jjjjjjj (_3a_*-o LuLb i JUj-l 

. ijr J L>J I L^Jtj aj L^c ^aJb do^j-Ia J_La 

jjsjJLi 3 jLc p j 1 "II I j « ta 2j (jjJI 1 nil (Jila-i . i_fljjL»jJI ^ajuJ Jjl I JjJ 
Ji^ (_yltl) «l ta 1 "j"l I 4o£.j_<j/ QaSila it j-ajJLi 4_lLc j_a (_g jJI (jjsjJI JfLajj 1 S 

2 "j ■ il2 a 2t-jU^t I 2^1 1 ,1 q It 2jjLi jlA (jj>.V cJsj (j-a j-JJUJ 4jjLj (jj^j 
J_Lc CjJlJc_j La J-Aj i2_g,j 1 nt I Cjj_l»3 I jLa iV = s/t ^j^Ltl ,j_ajJI lJ \c 
2_cj_<jiit v j 4_ljI JiUjVI A-Cj 1 nit U _j j-aj-i 1— 1 11 q idl^JI ( _ ;r 3 p j 1 ■■ (J^Ltal 

.2_j5L>iJI 

J ui J i .1 tl j-_ljLu (-_3j_*_o^ i ijr l£.^/1 J^e_i *1 ^-11 tjr 3 p g (jJla' J-^ 

p ^ ' H ' ^ ^ j **' * JLj Jtlcj a LeaJi (jy^^- gJ^Jt-^a jJ^L>. d , ^ «^ 1 ***. a p U." * a 
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^yja 3j_ilj-ILa 4_Cj-*_uj i l~»j 5 i nil 1 tjLuj 4_&l_r»o1 j-ujuJ 1 J j**' 'J 4-taj&U 

j^a^LuJ! 4JL>. ijr 5 4^,j-i_aJ! J Jjla ^j^SLjj . 4_Lt*_a w i lag 4-aa3 £_LllJ j»aj-aJI 
JjljlUI 5JL>. (^yi <tCj_<jJI j-J-«3 (Jj-«-l bjl ' 'i a (IjLcL^s p g-uiJI OJ^i LaJuc) 

Ijlj>- 2 La j i ■■ • tl o!j_jJtlII LiJujkl lila . (XjLj p^ , nil QaSLj Laj-Lc ^i) 

d j i>ijV| sLujL>JI (j! LlL^j i^I^JI 3_ajlJLaj ^LjjJI 4-«j>.Ll!I j_JuJI (JjLkjs 
I j d ' a 1 L^aJS (jr-*-** N J * ' ^ ' ^"- tJ l «Lcj-*_uJ1 ( _^)LS_iLi ^a-*2-i t^'J-II (J-aL*-JI ijr A 

al 1 11 ^jl 1 n") l_La cjjLalb LLiLa ilLs^j^JI j-I^. <1cj_<jJI ojla S^Ljjjj 

^■jl 1 n"tl IlX^Jj . d j i>ij^M cLuiL>JI Sjja j_uL3 O-ao Ij^s-I LLa J a 1 •■ ' La S i uJ (_yJ-!l 

4_ljLjJI ( _ ;r i LaJLS 32 _i jJl2jj i<1cj_<jJI a S ~j 

^^pajVl ^jV ^La 1 '■ (jyl^ J- 5 *^ Cr^i L)^-* d 6JJt> j-jJujj i4_ulj 

. g jjsjJL] 4 j i<ij^fl 4_u jLaUj & j_ajJLl ^jl 1 n" II j_aj_lj i LaLaJ Sj^ Q i njl 
(I j 1 11 Ij) LJjjsLJu LlS^I ijjj^tjj (jylll ^1 1 4^j^a- JjlrsJ cLx_lLLij 

^j-SLa-i i La_iLi_u 1 &LjJ i **' c I t _ J7 _j_J I j^aj-JI ^1 JLa-**i 1 nLij 4_j_oL>JI j-jjLj C^>u 

:«4^j_>JI CjVjL«-a» Jj 1 a >■ 1 1 

(i) v = u + a t 

(ii) s = u.t a.t 2 

2 2 

(iii) v = u + 201. s 

(<— ij ckJI (jJjlJ iZjVjLil ^ 3Ja2Jjl) 

(j-a 3x.j_<iJ*_a 3_aLc Sjj LQJ calculus «tjl j 1 . ! -» ■» 

cLi^aLi- icj^jjca ii JLxjjj £-JL*3 4 _^lJ 1 IlcIjJLIIj CjLlLqj-IIj Cjl^tdla-uaXlj 
1_^JlJI (((^Ltil j i a» La! .4jj^5ci «G_iLii J^clj^ ^1 JLa-"i i nL iJjLjJ,! (j-a 
J^>.| (j^a ^ I '-->_■ Lull uiLajJ LujjLs-Lij 4_LaajJI LjjLo. (^yi 4-a JLa-" i u i 

La-ijj iLLal_Q^.I (jjij^JI i_k3jj (_gjJI J-yj L^Laj u i ul (_^<-II «l * * La i a 1 1 3JL»JI 

dil j Jla JljJl^. tjl j i n-o (^Jl j^l jJI ^Lbtj Lul i^i i3JljJl>. cljUrlUi^iaj 

.(jjajj sLcJiojl (_gjJI 
yo yo jjjjJI J-Aj (IHJtH (jl 1 1 io- Sa^ JLa (jl-JJ (J^- 3 l -^l-' J * 
(J^>« ' aj A 1 cLtSj-La Jl>.( i * 1 1 1 ii 1 -ij)j-a jj)^t_a ^j^j-x j^aj^ jj-^ ^J^-^ ^-^j) 
(j^aj-ill sU£ (jSLa-i (JS[ i"i_i *j-ll Jl g- j i a I (^-IJ J '^i a jjs-VIj j-^<JI 



S = t - 4t - 3t 

S<Lla3eJ II dJJj ( _ ;r 3 cLcjLcuj jjt La JIJj^Jlj j a i — I I 2_jjL_ila 4Ja3elll 

(j| (J^-dJ L^L)-^' 5j 1 i « 1 J • iJ3 _l^! ^jl i n**(tlj 4_uV1 «LCj-*_uJI jj^- Li-^ <2lJjze-U 

jjl V! (j fl-LaJI (_gjl 1 11" 4-j-Cj_tu) njj'C i nil jj* LlLlS jjjjJI 

La _Ucj . I j ii i.-> (j-ujj dJailll lLIIj «LcjLcu3 (j^/ 4jjL^JJI 4lIL>. jj-ujJ >!l 

4-jJI JLl»j 4jaLU Qjjisj Jljj V 4jLa 1 4-La.Zu (_r^' O"^ j-yj p J 1 " L>_9^} 

4jjsj-a SJLs. LgjSLJj 2_jL#j ^1 (_Li^5J =LjT ^jt ir-i i4jjj/LlLI <Llajell I ^^^3 4^j_r»JI 

(jj ^jj <— iLuu. j»! JLjtlL-uL] (4-uVI) 4-JajelJI Acj-lu}\ ^-a-iS -iLxjl (jSLa-iJ . i La 

j_JuJI (Jj-«-a (j_-«-> Lul ijj-ajJLI d j i ii it Li <Lal i u U J)" 1 i"i t ci^p- i^^ylUaLajJI 

(jLa 3Ja}Lj<JLi (jiaji 2 La ...j~tt 4_c j i.ill (jl Lx->j . JL2li>U ^t^-ltt 

l_L&) .((j-ajJJ 3 j i ullLj i ,iU (Jlia j-ffcj) ^ jl t ii" 5jU->ltl 5lc.j_.jJI 

dt " 

JjJaLolI! <— -i 1 1 n-»J 3" "'^ SjLjSLI leibniz (jlUijjV) j-aj ^ < » i 



^jLufcLLLa La^jl jJLcuj) ' _J^J ^ ' ga 1 ui-lJ La^iSLJj jj-^j-^^ J ^ ' ga II jj-* 

*. (jl^ J-I liil • ^LiJa LaHJ I ^P^-i uLui> ijr ll (J^ILu l_S <y-u d La 5 III £ Jul. J_lcj 



3 2 

v = _S_ = t - 4t z - 3t 
t t 



:4±UaLaILi JL^Ji LiLa 



V = ^ = 3t 2 - 8t -3 = (3t +1) (t - 3) 



: Lajjc j jjLoj\ (_gjl i .i" (SLjajelll) S_uVI 4cj i .itl (jl ^^-i-KJ I j-Aj 

t = j t = 3 LajOii (3t + l)(t - 3) = 0 
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(^"^l ^jl i ."ill (jl Jl->>J 4-uiAj i—iaJj-u^/Lij 

a= dv = cTs 
dt "dt 2 

(j-Gj-a 4^1 i ii U (jl Sj lmI jl (j^a^JJ d 1 1 n ftLi «Lcj-*_uJI 5j uj\ 1 d jlr ' ^ se * J 

I i < j I a a = — = 6t - 8 jij-'-J' pjl . .i" (jLa I jSLjtj .(j-aj_L! 3 i . <ILi 
dt " i 

i, ill I a^/q (jjSu jLllII jLlIajclll La-Aj it = - — j t = 3 4ja}L*JI ajjt 

1 ^ 
. t = — LaJUx. a = -10 J it = 3 (ja£j LaJUx. a = 10 JLso ij a i -»H i .ia 

I Lm-ajl ^js (j-<_3.}L^3 (jjSLi (_^SL!j i(4jJLjJI *Lo_l2JI (JLa-&l Lufc Li-iSLa-ij) 

J-oL^ u^j-t-i i " j a I jLa . L^IoLCj a_i^aJLll (_L^-><-i j-yj (_P-° Li]j Lai 

(j_ajJ1 JU£. j fl-LaJI ^£j\-ujj cLcj-i_oJI (jl Ltiajl (Jja- i u t (jl L UL tfl '^-tJJ d ^ ' ^ 
I 0 Ljjl i ..a jj J_t£. ^jl i n"tl (ja^LjJ i3jlir-iVl I u j q Ij-a « Jj (Jjja 3_uD -i- = t 

L^. ^tuai-bj ijJJaLu 4^j^JLa LJLj/ ^jl i ,ritl I jut (jL^ Uj i3_uL\!l ^ aIjlsI 

<LaLal (j-SLj ^sJ j J J-i-JJ J-^J lS 1 -^' LLajJI Lai .jjo-lII ^LsLu 

4_j_Laui]l cLcj-*_u]L] (jj-tAJ (jr*^ «4_uV! d L cj_uA\)) a\ jj a < a La L^_i£ '^^J^ 
. (^JbuaJI 4jr a 4_ukl_LLa V 3jHa (J^L>. d uiiAjfl ijJj^tlLa p i n-»J 



^■iAaJt Mid 

LJLU (jL^ Lajux. (jjoj-i I j a ^"O (jjji^JI cjI j sLLaj^a LUi£Laj 
yj xj ^jt ir-i jjlc n Cx_o~ (x + y) n i f I j S[ a a 4jL£ (j-a ij_a-*JI (j-a (jjj until 
SJVj-J .Ja J_>JI £_j_a^>- c^jjjjJLi l_G£Li (jl (jSLaj . (jVa^sca (jljjlc. Lajt 

•yj x 

La i_u>Jj jt£ iS_ukljJ,l 4jj«J cjjJj I jl dilj (^JJ 4j>-L>JI Jj-u Lajjj 

(jl ( _ ;r jt Ltjjj^j ■ La i hjI ( _ ;r 3 4_utill aJJt (j-a i_3Jl^JIj . ((j Sullllj SjJaJI) (j a i nj 
LaJ-uC 3j_LaJI (jr^ J ' "*' (jr^' Jj-2-lII JJ^. jj^^/I ( -5 ^Lc La jj-><-i 

l^jJI i_^.^L!l <_ i ui£Lj (jl ^yLijJaJI ^a .3jo-lj 3jl3J ibjiij jJai 10 (_,-ajj 
■ Lp^_L>- CjVL«Io>Ij 4-cSLaJll . "il "VaU", II I ^ , , ,, a Jj^jj 

(^1 H j j ti^o.) H + T j-iojGJI ^\j3r~ i uLi SJL>JI ojla (Jlx-i (jl (jS_a-ij 

1 m aj ^aJ 4_j| ^-UsI^aJI (j-aj ((_puLlll i^a^vj ^JlC (_yJI T J *j LaJl ^^>.J J-Ui 

IjLa iT (Jjjs-VIj H I a frljUa.1 ' i La fl a (jLLuLCal ciJI ' j'a iSjUi-lj JLaj Sjii^a 
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6..LI J J. i.'iJ I 6j<pJI 



aijJa J^-jjj . HH, HT, TH, TT ajSU-U iTjVUJ! p^aj jLSi LLwj 
Jlj>.jj Ls-^h 1 w I c J[j 1 n SjoJj 4-2jjJaj HH w I c J[j Lajell Sjl>.!j 
, < t j < A LiJ-k- 1 I ills • J^>-lj (jltSjj SjL>.!j 3jJa (ji^- Jj i*ajell jbJLjJa 

4_LSL«J.I j Slj La II (j I r J ua-se-j 3_JJL2JJI jJaJill JJlc j-fl> n di-O. (H + T)° 
L> S[ j ^j" SJLlI jl 3j_LaJI jj j La Cj!j_js ij-a JJLa_a JJLC w I c Jj La-SeJJ 
2 jJa liJji^^J Sj^-Ij 4-2-jjJa jl l^* (>»g~""''J '(H+T) 2 =H 2 +2HT+T 2 

J_LC (_j.ll j j uu^ 2 [jjt HT Cj^Lal_«-a Lol iH 2 Cj5LaL«-a jOjjj 

S_J jJsJj I £-laJLl ! J JLC Loj jJ^ . I Jl£LjtJ . . . (_pi2jj 3j-Ia ^ J 1 Ij" 0 

^Ja 5 10 J^J jjj> LljJU. i5jSL«II tijVUJI jIjlju jj , ,nll j-a ^ w^V 

.(3JL>. 1024 udLlA 2ujLi 

jLse_j| ^ j a LJ jl-JJ ij '(j^^^*^' ^'i 4-i-Aj-J-o j-a 4_iJI ^Lojcj La IjLfli 

j»l jjelx^Ll (o^LaUJi.!) OJLA ^jlajuj . (j ifuJJl JJJla. j-a Jl^. J£ JJLC.) O^LaUll 

jj> jj-SLa i^L-llaj 2 -i all jLi^. Ijuj 4-l3j ."Pascal's trangle « Jl £ i nL iiJiLa» 

(jLtij jjjU! jj.SJ-«J! ^jjusJ, Ljjl i ii a cLlsLJ! ' fl-LaJI jj^sLt£. j a j i a t£ J£ 

. 0j*jZj Li_o 4_3 j^ 
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252 
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12\) 


45 



jjLi tiilij tSJj^j i aJ (H + T) 10 tiJjSLio ^ v2j^LoL«II S-ijjJaJI a jjt ^ U 

JJX. ^ 1 r (J-L^ajej o_i_>- j^IuLtJI ( a^aJI jl i u \ ^ 1 i | jqj 
jl l_Lai (Jj-ij -T 10 /«Ji HT 9 I jjS_4ij ...H 8 T 2 , H 9 T, H 10 o^LaLt^s j^s 

w I r- j.ailjj,! jjSLj diljuj 1 jIjlcVI j_i^I jj*j 252 Lajjlc H 5 T 5 o^LaLt^ 
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kijtjji 5j SjJa v^jIj-o 5 (ji^. Jj uaa«J I j-^jj I 1000 (j-o 3j-o 252 ( _ ;r a ujIjj^s 

. ^LtjJ! ^jjS jj-ill 4_ul£Lal 4JLl3Jl1I 43jjlU ^ La «" ! JlSL&j . 3j_a (_>i2j 
(j3o_u Lai . 4jL>.^M w taj i ^j-Ljjjij ^^ySLuLCj-a * *j 1 ( ul <Jl£Li_uL) cJlua (j! 

.CjVLaJLs-V! 2jj laJ (3^' fcj I'ttjA 3jLc (jjJLaJI CjI j 
Jj ' a >■ 1 1 ^2)^-4-1 4_ajjJa jc£L] *-^ jr l-J La d jlr c_t_ij>o ^jJI (JLaIo*V! <J!J_*_uj 
2_jjJLi ^t-»a 10 (j-ojJ LaJ_t£. ((jiiilll jl) SjJaJ! Jy>-J (j-a -5JL*-a JlXc 
Jj LaaJe-U sGjjJa jjt aJLa-ji La (jl S3j_a 2 I 0 3j_a I 024 t\ ( _ ;r 3 

(j_o Ij-J-J-^ l-SJ^C 'j-f-^ ^J^^" (°-'- u J-^ U' UJ- 5 ^i^LaL«Ji! aJJb 

cdila^M £ ^i>^ 3 L/V- 1 o' (J^-*-"^' • ^-i^-aL«Jll I a ui& I 1 CjLlUjlII 

.(H + T) 10 .iJjS^La vZj}LaLta ^^JtJ jL*^ 
La£ tajj H'" ^LaL«-a (j! 

1 0x9x8x7x6x5x4x3x2x 1 

= 1 

1x2x3x4x5x6x7x8x9x1 0 

3j_a ^ I r (>-lII j i uSUI LuLa (jjLlJ! JijJ! ,_LaL«_a jLfcjVj 

i a I flJLlj lLs ■ ■■ j tl <j_a jj1_a_<JI <j_a JJLuJI 4-La i_S j-ajj 5jjL^ 

:H 9 T JaLta jjLa I jSL&j 

10x9x8x7x6x5x4x3x2 

= 10 

1x2x3x4x5x6x7x8x9 

8 2 - 

10x9x8x7x6x5x4x3 

= 45 

1 x2x3x4x5x6x7x8 

j^ujjv f.\ jl>. j_<jiSLII jiLLa i_ij£Li LliLa H^T^ (_LaL«ji -iLajl jjj-i Llil ^L°La 

.(6 (jlaLc ji i^;^!^. 6) 3jLc g| j a i .i't La 16 (jlo- S-^uiaJI jljLC^I 
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ftj'i'igj'ill 6jgjJI 



1x2x3x4x5x6 





10x9x8x7x6x5 




1x2x3x4x5x6 






10x9x8x7x6x5 10x3x7 




-210 




1x2x3x4x5x6 1 


,j-a iU i .i itl 1 JLu ( 


*• , i f TT + T) t J~>-i j « 3 Utl ».!*•» 1 


w taaj H T (J_aL*_a 


(jLa i(H + T) 200 Lbjdo^ ^}^<(H + T) n L L > l ( j_an 






200x1 99x1 98x1 97x 


1 96x1 95x1 94 200x1 99x1 98x1 97x1 96x1 95x1 94 



1 x2x3x4x5x6x7 1 x2x3x4x5x6x7 



1 00x1 99x33x1 97x7x1 3x1 94 
1 

2,283,896,214,600 



3-lIjj^LJLi i_gjJ! 3 li i nlritl q ,i i ^j^Lu-uMSLJI <LiI Jjs ^ 
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. 4_o.j L>. 3 

p i ii -»JI £_a l-ij-^ 3 ^J^t^- 0 ^-ui3» ijr 3 3j3j_U S^Jill L i ( uLuj -2 

. (F = ma J'C uJb 3.sLc dil jJ j-ajjj) . i *h 3 jjj i a a 
. tfLsoVI ( _ ;r 3 a j I i eajj 4-c-loJLi 4jjL^jj (JjlS Jij (JjlS JSLI -3 

L^jl ^j-Lc J-j L^jl c?-^ o-"-^ lSJ^^-" 

^pJI 1 'I 1") }LiLa (SjJiJ!) 4j_utj U LJtjjLtiJI (^Jl Mj^' cr* ^ii '>£**i1 
(gjl in~tt)j (p 1 n>!l (^3 SjIII 3-l»£) (3±&L!I) j (p 1 n>!l 4^j^> (j^ '- ' ." "" 

^JLl! &j j 3.VI ga * ) l—LijJ 'l^LH**' (1)-° • Jri-*-^ ^}^ JLA ) 

1— ij^9 I (j I J^.'j" oL^^' (jljajLaJI Lai i^^LUI (jjjLaJI ^jLij! I , ,,l (jSLaj 

.i_1jjL»iJ! (jJI 

: ( _ ;r Lj La (_ ;r Lc (_>-a-y (_gj-JI ^L«J! i_ij->J! ijj-iLa 

I JijJo 4-u-ul_LLa F 5j-Sj I 1 n"v (J£ t-JJLaj tjjSLII ( _ ;r 3 (_gjLa Axma. J^) 

d 3-31 1 nil JJJ-a £-a I 1 n'Cr 2 j t iiLu-aj i(ml, m2) 1 n->JI u-ii^ JL>- £-a 

Gm,m, 



d 2 



*L£j 1 I n 4_J_3 mi *S n L>.jl^_4-1 jj-^-U ^-*-"J 4^£_}LlU ^1 JL^-**( ( nLlJ 

1 ii-v^/l ^jjij>Jj r I liaAJI ( _ ;r 3 ^j-LjiallJ SJL1L3 ^ j 1 ali I jda-i Lajlj (^ic 
3 j i<ij-aJ 3j>.L>. V 4ji q^jLLi (_gj-!0 Laplace jj^^LjV (j u£Lc ^Ir j 

o jiL^J <_pJI (^JjVl a ^ut l (JjVI ^Jj^J.!) 4J^I 



220 



L7 Js i_^lj£LII 3-£>a- u 1 r Ja a I sell (4J^M L^jCb! (^ill) 3-ujUJI Sjja £-a 

cjjjLso Kant - Laplace (((j^^LiV . c^jL£» I j » i Jj^' ^j- 3 *^ 

Cj-iL^ i_aj i .iljrill (j-v J 1 " " "'^ 3JL>. tr^J .i_^!jSLII 4^>a- 

JLt-Lij 0-jL£ (j-Ij^l 4^j>J! tj! (jiJt-i Lo-l3 (j^^LiV 4_ajJa i^jJ! j j i .iri'ill j) 

^ B J) 

«Lcj_*_u_J1 < -^"j . 4^j^>J1 fi Lj-a^ JaLijtjl (j^o-iLs >. i i nJeJ Ij-J^ «Lj1jj_i «Lcj-*_u 
4ai_uj IJljjlj i_3JL2j 5jj g-i^a-I, I j^je-LaJ I (j_a 4djLgJ! JjSLI! 4-l3 (_L*a>> Jia* ^\ 
,_LlSL!! tfjut tlLxLaJ dilj Jju . (4j}^j_U SjjLtaJ! 3j2JI) SjuLcJI Sj2JI 



llj i „) jji JlJ-c (_g3 J K'iVI (jij^tJ! JjU , „Vl p U ^" 1707 ^Lc ^ 

dUj ^ (O-aoj • !j-a- *j taj. 2 a La i " (jL£ i(j;j_iKj^l JLii!! ^ Scilly 

CjjIM jlsj .SjUcjJ! (jjs j_u^ jjlcj Cloudsley shovell J^jji Jlj-us^/l (Jj-^- 
j-sIj-j f^-c- (jH* 3 K luXI ojL^j . cjIj i r » 3jlc LoLc SLuuLil 

.sUL^Ja CiLal i ii a 4a. ^LU Ijia. cW 3 -^ r U j ta 3. i n-»J 4JLi3.J 4_2jjJa 

4_<_La. 20000 LfcjJLS SLaLSLa 3_jiLIajj_tJI ^La^SLrJI CLusjl 1714 j»Lc 
g-jlali i uj (j-t (iJJLA LJLa 1_j T '"'I g-lia-JI (j-a (j^J^La SjLC ^fllSLj La) ^^j-LlIjILij/ I 
4_u_ujj-iI1 4_a^aSL>J1 O-uaj-C Jl^j . j^^lajja ^Ja* i ^ r II jJ^aa-a^aJlj 4J| i nil o JLA ^Ja^ 

,2uJLlJI 3m,iII ^ MiLa^ Liius 
(jL^ dim J^L>. i4_j_«JL«J! JaLuuj^/l 4atxia 5J| 1 nU DJJt CjjIjI 

La ^iJLlA 

(jjijijj) (jJOJ-i : »l aUII (jjs 4_tatil! QaSjuj . I j 1 CjLa-ljHaV! aJJt 4 mi^LLI, 

5_uL*aJ! j_<ji (>-al Edmund Halley (_,-L!La jjo^sjl jj . ..II i(4jSUII 3jjL*aJI 
Keill J-fSj ij_L^a ^ *C l'q jjtj John Flamsteed J j" . a^La oj^-J iS_lSUJ.I 
(^Jljj-jjsL^ CjLlUsLjjJI SjGL^/i) Cotes ,jj»jj£j Sanderson 1 .ijjijL-uj 
JJaLj/Vl oVIj-LajIj iJjVl j^tJI Jlj-usjij 1 High Admiral Jj^i!! SjUtJI j 
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^J_<JJlI1 (j_aijfc_0 (j_o_Uj 4_i_o Lu_uJ Ll ,^J\ljL!LIal1 J^-lj 'tijJ (j^LJJ^Ij ^-"UV*^! 

sLcLui I j * " (JjjLlS 'Lj-'- 0 j *l <*La * a 24 (ji^. j-o J^S dJJju (jjSjj L^-i-o I J-J 
(j_aj 3_cLu/ 24 JjLjLj Jj La 11 - t-j La a. (j_a <^>-j.S 360 (jl_3 IjlSL&j iSjLs-Ij 

LLLSLa^/ u^j^\ ~ La i ■■ ,j_a ^ ^ t;r L=JJ cJajJI Li^j-c lil (j.i'CttLj 

. I 1 jl 4_LmllLl JjJaJI (j-Laa. LaLx-i JJLx-i (j! 4-Lal i iuJ 
CjLcLJ! <LuS <Jlul£ JLaJj . 4js Jj (j-aj-II <J- u '-f^ ijr^ O- 3 ! ^ J ' "j\>JI 5Jl i ulUs 

cjLcI i nil cjL^sL^j . ^jjl^"" jj-* 3-ul ju 3JL>. Jljj V 1 7 1 0 ^ Lc 

Huygens j_Liu_jjfc JliLal * LiLlII Jjja <j-o VI ^j3r~ i ."it <j£j j«Jj l!b JL>. <ic.jjie-a 

i .ij'ij (_>^jlj 2 La i j-i J«"m~) ^^l CjLcI i ntl La! . Robert Hooke i_d jj* Cjjjjjj 

(_^ai.LJu (j-a (jj£ju 5JL>.jJI CjIj^I Oul^J . 4jtjLJu J-^C I J fj 43j|j-«-a O-llSLs 
4_cl i n 11 ga L^a-3e rt c- <_o* ijr 3 ^jIsjj Ijl>. Sjji i^i d J i n o mi 4_Jj)j-a 
Jui3 «LlLsjJI vJliLcl ■ nil Lot i4_Luo^_JI SjLcl m*aj U i , X" a aj ^jfL-a-j (_j^-JI 
(j a i "II "toL-LicVI '"'Ij JJT" 1 ^ (j -3 t ^- 1 ^ 

jJl^Vl (jjil—iJI lLIjJjI J-i^>jj iJlj-oVl '"■ ** jjj <l •»■<>■ tl CjljLas LasJLicj 
jo-j-J Jj-LaJI ■ Uj La a. 5-1 1 i .it Jila^/I JjJI ^1 (Jjj^sjJI (jLi joSL>JI ^\ 3«Li£ 
jj^Ls-i j se I ^ Ir <JjL*_jj lLb i L^a_l ^jt ^ 5 J 9 S 4_cLi_u Jj-jj-La j^)^ 

. JjLJI jl jLjJI ^Lill (_ya Lg-al jiejjj/l 

i— ij 1 1 nVI (jl (>ijj j»Lol i<*jjl>- J^-jj n.".»i>ij (jH-" J^^^' dl 

' (3 J i-IaxLl ^LjUs (_yi>- J I) Luj-2j La^ax (1)^ j i^ajJI dll j u <i\i\\ 
JLA L-L^a-«J ^^jJj L^i_tB ^JLajj , 4j3 _al JLaJI ^jLj^jJI L_> 1 4jr 5 CjJL>. Li^ LxLa-i 

iU^LajijLJI ilijjJaJI :Isaac Hawkins JJLtSa^ - I 
d I <<tj ^Jjj-La i_LaJLUaJI jj^jLlS-o) jILojijLlII ^ Jl?-**i i a \ (jl j^)^- 4 - 1 

jJLl Sjiji I jj'^ j ^LaJ jj >Jlj JlL Li ^Li^sLsJI JjljL>JI 4c jaj*js Sj^Lj 
jj-a La tjl^-a ^jy^ ^^j>JI i_LaJLtiaJI jjjjLjJLa 3^lj^ ^^Jjj .jj->JI CjL>.j^ ijr J^tj 

(j^L«jj .(jLSLII dJJi jj-^-JI cjL>.jj tP-^'j ^jj" tPl j^* 1 ^" 
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(jjjl—jJLa ^_jvj^M ^ 1 c sej i ii 1 ^jt ijr ll jJljj Lo (jj^Lc ^ j nil 

. joJ (Jj i (_£ _J->«J I JaJt-LcaJ I 

j^JJI CjIjLSiI :E. Place (j^Jj) -2 
^jU", , ,, - J , a "jtl o jbt ^Jj I 3 '** (Jt!- 0 Juuj (j-A.mll (jSLx-ij . ojs^J! 

2\jq . 4JLta-uA! ^J^IaJI ■ taj> ^^ji^. ^Jj L^a^JI (j-* (3^*^ Ij^SLaj iSj-u^ 

<L3JJ (J^LtS -3 

. Sebastiano Ricci mmj j) i n n j Lb 
Stephen Blank (dL}L)) Ji^Vl 

jj-a <lcL_u (^Lj fSc. (^j^. ^IjJIbV! LojJLo (2)^ ^ ii_La_>Jl c^-udj 
^Jj .£j_c_!1 1 J_A ^LcLi-u £_Lua (jLilu-i CjL>. i^ILsl (^t LojJLi ^Jj jJi 

(^jj-i-ujj La) t-s". , ,.1 c.lj_>. i 1 758 iJ7 IL>. <Lc L_uJi jut. (JiLo ^JL^a ^j-t-uTb 
3_j^c_i 4_cL_u r i^t ^yJI Jj-ajHj ij\ J^jjlII £ya Ann 33 Jju John Harrison 

CjIjL^iJ '.Humphrey Ditton j^LiJj William Whiston ^Iu-uj^ ^jlJJLiJI -4 

" ^ ' ^ T ' J ' ~V3 '^ Tt 

<LjL3 i4_j_iLiiJi LoJLS 1078 Luj-oj ^jL_u3 ijr Aj <La ^ U a CjjjuaJI 3_Cj-i_u 

fiLcj-<_uJ j[st-£Li^\ d , >. a j 1 1 ^j-ajJt i \j i >. \ 4i3 LuJ, 1 L-jLut3- (2>^»-4-i 

4j^lj_a jjLa i <_ 1 1 n LLa J^c-l (jrLc (j-fl-<-u CJ^Lj Cit i>> J liLa .Cjjj^JI 
.,_jJ^jJI J^J^' ifljjuo 4j^Li- (j-a (jSLxJ Luilij w La «"' 
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^Jj La ]\ • Laj La < iL<-uj>. (Jj>. 1 (j-* 3 J_^>. ^JLj-LaJI £JLA (ji^J :1_uLj 

Oije-La JL3 ^J^' d\r^ iCjI i>iljIicVl 0 J£ jj-a jaCjJLij ScjLLa-pJ.1 

. cQx*3jL*_a ^J-il JLo*^J1 ^jj^jj (jU 1 o If i^j^Iujj i 'ij^J 

^jjljJaJ! s jj^a J " * ^ d ^J"" ' " L^-La^C^ 5Jl ' "U aJJt jjLlJj 

jruj L&JI jLiil! 2_^Lul! 5JLaLSJ1 JuL^L-uVI (jl ^ t^jVl 2L2-LfljJI 

-5^>-J ljr 2\ j j L«£ . LuLLajjj ( _ ;r 3 ^ nUtl jj Laj 1 1 SLl^I! ^ J ■ a II 4 j i<ij^I 
(Jl «i f VI (j I <j t, I j (_gj k i II i_jjjjGJLi ^tjj-^J gljiUtl 3j^>-VI 

(jj^u jJllLaf ^jVl 3-JJJ-tl (j-a (j-LJj-laiJI »l aUII (j! :<LutUI2 flj * — H 
4c jjjj*_o (jjLuiLI (jl^i^a I BriggS (JjJLjjjj (^yilLtJ tiJ J-Aj i JLu i n a^-3j 
Cj JLl Jl^J . (j^JjL«JI SjLajJIj jL»jJIj (>Ui«j^»Jlj jj>.mi t—lLaj^sl £-a J-o^. 
d j n I < II SjjiiJI (J^3 I j l~'" i— Sjjij j«J 4>-J-5 (^l 4_lSLaj3 4_jcLiJ>JI JjsjiJI ^JJ 
( _ ;r lll ^J>II tilt '(JjVI I ^ i>ij^e-a (j3^J-i (jl^ (jH-II) J '^'C £jLJI (jj-aJI 
w I c ' " ■ i a 3 j J j K tVI (_f jj 4_ujjJ!j cLLajIaJI ,_2jj_flJI j^,LJ^a ( _ ;r lc CmU* 
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SjlLLLo ^ Charles Babbage j-fjj j-jjl <~~s jJj 
aLc jjJ-Ll (^^jj 1 1792 j»Lc Devon "uj 
5_ujIjjJ ^Jlj^jjsKj ^jrluj^j 4jK (jJ! .1871 

LgJLc i_3jj>_j 4j| dJLjjt i ^ .^."O Cj_o. . Cj LlUs LjjJ I 
tfj-a^. (jjs (jj^ until ( _ ;r 3 LaJ-t£.J . 0 jLjjj/l (j-o^il^i 

(_g jd!) John Herschel Jjij_a £-a (jjL«i!Li j . »? 
George <_dj£L<_] £jj^>-j ( w ^ La ^ Ur>.V a\S\ (j-u^Li 
(((j-LjId 3_<_LU W LivV I jJI) Peacock 
Analytical Society (2uLijtlJl 4_L*_<i_>Jl) Ely 
l_3jl^J1 - « jj^j S[ a 1 1 jq^jLj-<_u (j- 0 LliJo LjjJ 1 

i >\1 t-. tl ^Vjjfc C-Ji^ (JjLflJLlJ . jTujU-J (jl Jill 3n 

« d )) jJl_J_LJ_jJ j-J-AjJi (j 1 

J< u. IL x ^Jl 3 i,, i ;lb ,3 "mi U (jJI jjm.j ^ jlJI 

IjUkj i LuLLajj-i *LiLlLI j_L«j (<uj^3 ( _ ;r l£.i ui ILU ijL'}iJla lii^* 
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Lojii^j . 4jSLHI 4jSLLiI! 4_lkjj->J! (JjujiI j»Lc J-*JJ . (4-iialj_2IL<j/j^/l ^ flglaJI (jjs 

i3j-uaL^t_a ^1 Jjlj jqJj ^JUj-j_al^ 4jr b ^"i* t ^qJ cUSLI . Ji^LSHj (jl (J^a «Lo_o I I SjJ. 
■ "'j i alal JlSj ■ o ^sr (jjj-II i>«Laju^5l ( _ ;r Usjj (j-SU i La (_)-«-«-!! (J-l3 Juia 
^_Lo w I ^ mi tl w 1 C ^Jj * ^ -^tl (jL^tlLa! ^1jj>*I (^j^. 43l_o*1j 

( _ ;r i 4_jJL«J! CjLjj" i ii U ^j-r i"m ^1 I JutL>. < i nj iCjLlUsLjjJ! j^yfl jjljjj! 

I . aja L^jLil i io. SjLcl (jl jlsj I fcta SjijIjJ! «LLai.Vl 

Lfl-a jASl djW! <■ . i uLlj 0 j a dJJjdj ii La 2 a LiSj i_J LajJ L»j|j ij_iSLiiJI 
L^jSLIj isL^aLj jJLo 4-Laa.^La tfJUkj lOjUt-JLj j^cJj (j I (jSL*j V <Lq^XI 0 (J I 

ij»LjVI i ' 1 1 j (_,-aj . cjLjI i ii -»JI ^^a 4_i£LuI£LlLI 3jil! j ix < ."n j-^jj Ijj 

3JT *.l_Ll IjUk (jL£ iClVV! J j < iVrt fLj^SUI al Jir'nil jl iSujl Jj^J 

j! (jAjLi ^ La i "I j! jG 3jlS-«J^I 4^jL»ni! «!jj>.Vl i_aVI 

fjLi !jd . 2 aKlJI SjJLc liiljJ 3 .jlUt I 42j^jJI S^uju^JI ojl^ jiaj 

Lj|_2j| jj^I 3Jl mm JjjjiII! ! jl^J ajl Laj 'I «Ljjij iJjjjiII! (jjs I Jjj-o L^j-o 
jLaj i5Qjj^»J! c-Ljjj/l^til SjljIj 5J^I ojl* jjuj i«5uLLeiJI LaU-m 

( _ ;r JLLLi 4jsjSL>J! ^ i eaj Jiia dJJ jjj i<L«_ia Cj! j j-i^. L^jsLal «^j_^aJI 3J|» OJU 

. jj^LallJI 1 J_A 



226 



N i J-a-«-j (jH-" 3jU * ^ 3-JT LaLu (_^<JI (jLi p j c I * a j J uia 

(. a^Ltlj (jjil! I a sej a 3j_jj>- SJLaj 3JV! OJLA '"'J*.' -^j) • LaLa-i 1 1 i oj-a 
^_3j . olj i i ill L2l«_a 41aj|j 'jlj^S (jrlj Ul , ,,tl Jj^j^j pjj 
( _ ;r Luljjj (_>^J 'Jj^' <Ulla <j-a SiyJa Cilj i i a Jjlj i 1843 ^Lc !jUJL>uj 
• ^jUI JU.I j_La idJIjLLo- (jjUaj^jJI 3_<JLU jjjj Disraeli 
ij-j-oj ^Laj-us! jLs.! jjtj iCharles Dickens j-LSLo jJjLij i aj. jlU 
iSJj jJ! CjI n A lS'^V Bleak House (i_l-ljSL!I o-laJI) *L>L£ ^ Ij^j£ 1 a i 
i~i j~ 4^^-11 ouL^j . ((t—iLtla^! <_ JiSLa » Lai a i <i < _ jr llJl i L-JLsJt *La£L->JJ 4fLu& 

(2rl a ir^iLie-lII dlDjI ^Ir (jl^ La LJLcj . L^lLc ^jLuIl Ljl ir^i^Jl 4jt in fjjs 

jLicJjl Hj-u 40 I Iaj *j (jl <ji_iiLj_<iJ I ^-LiS^'J J 

jj<-aL>J,l (j-a jii^i J I (jll-L>. t—iLul i—kjJLCj jj£j lLL! j i c (jr^J • lilli (jl-"^ 

(_La! i .I ij 1 1 jjLa jja a > LjcHXI U3^i9 • 'Lil ^ ij^ ojsLa jls 

jl i4jjj/L>JI CiWI jl CjLlUsLjjJI (jJLc I JjI ^-f^ CjLaLajjtl j i <aj S3 pjj 

. 3Jl 1 11 a (_gl J^s-J Stjr-" i^J-J>-a JjLaj i_gj-JI (_LaLiJI i^-irill (_Lr>-J (j^ 

JjLu/jJI JLu/jI jLuj/I (_Lt-><-i (jl LijLtajjj ( _ ;r a jjj-JI ^ < a a ^j-^' jis 

J_L>. (jl JLjlj tiJJjj t<L£l i n U (j-£. j laill ^j^* * 3jL>. 3-aj «p_ij^ jj-u-bo <C_iLi 
«L>.ljH3l (jl (jlJJ ' Jb~ ' "2>J Cr^ ^J.' ' "I 3 J-t iJLJ^jJI JjjJaJlj (j^ejlJI CjLjUitA 
i«LuiUI 3 1< ut a JjJ oLlSjlII SJIjl 3JT Jjji-I J-Si diljl^ • JLlSj (^jl i^ajil 
^jJL>.1 La-^ i L^_aLal p^^^^j CjljLLa^JI ^ j < u j^i^j-«-J (j-ijJI (J^jLlII ^j^* >J 
^yjJI 3jLi/!^J LaLlaj j^JLilj .4_Cj_<_a]! jljLCj 4jJljJijJI i<Kmtl oljLj/l 
Jj^ ,j_a j»j-2JI 3j-a JjV ^jiei^l (^jjl ^LtoJjl dilj) oljLUI LkjJL^aJ 
Jl>- V 4j| La^ . (<U VLj I j^lj pj (jj jjl (j-Ujl tajj xJI J <'n (jjjjjJI 

4_jjJiu ^j-ji- 1 J • Lajjjsj lila 4JSLajj VI 5j JL>. 4^toi ' "_' * 

1 - < I taJa-Se a p-<-"J Lais JT 'J " II < <-*Jj ' -' ^ d-LLLbclUI 4l'Ji pUjI i—jLsJ^M 

CjI u 1 .1 alt i3 j 1 nJ-LgJI 3 jl i^i^l 1 nill jljLcl Sjjj^ ajjj ^Lxislj i3jjj^/l 
JUJjlII La£ ij uajJI liilj ^ L&jj-uaj j jutjj 3_JLc 3^JU (Jj^s-I >lj^>-Vj 
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4 j t uj-i^JI JLa^VI j^usj>J LUs^c . jJail! tfjut ^^-"! (J^ <j-° 
. L$Ja^* La_i£ LLi^ i—iiJtj LuLLijj-j ijr 3 * - ^**'T1 ^jIjJs^j 

(Jj^s- tfjLSLai I jj'a j-bjaj (^yi Cjlj-UsLa-a 4-Lmim J-^j-i (jyill 

iJ-j-3 (j_o 1 1) j j $ LljO-jj cjIj-UsLsJ,! i>jLA Q-l2Jj . 4_u-uL>J! jjJijJ! 
t^-a^ci jJLa Menabrea « Lj-iLLusi) jijIjJ! tlajl Jail La! .(j^jJLkjVI «Ui«JI 

' "^JJ ' =a rt 4^. j_aj?e_aj mi 1X1 4JLa£. t jj-a L^t_*_uj 0! JL&t ^ jJI ^-J-u (JLa^Li Ij-J^ 
(J^>* Ljj-jI_Llx c-tH^j ,4_t-£sL>J! CjL^t_)V1 ^j^* >q 4jj_uL>J1 4_J^LJ 4-ila-iIajeJ 
Ijlj* j«^>.j_j JLSj i4-j^ i "J_$-m 4L>Jt 4 j i ii tj-aJl 4iiILi Ij-jj-23 Cj Ijj ui 1 1, 1 aJ-tb 
(((j^j-jLi)) Jjj-UI 4_LjI) Ada Augusta Lovelace q j I'qjJ IjT (Jjja <j-a j-jj ii'll 
I" i ..r j! I Lgluj^ ^pJI jjj^tl!! .-.I ^ Lai . IjilSLjJ ^ j uij (<u i (Byron 

L_Lal_it ijr 5 4JLuoJ1 Juuj .^-Gj-a-i ^1 <^->^1 ti^t_J1 duL^ JulS 

<_ . i .1 m La LJLc) . 4-lLlL*3J! SJ^M Ja^. jjjj jK^V ^ i ii m jJI jj i^U jui> 

4^_j_u 5 J-£.l uLftj Ocjj^ Jl9j ' ' " rt On 1 3~ 1 ~ u ^" > ' tjj' 4_iLi^ I" , |jl 

Cj! j 4_ljL^_iV 4_<JLij_a) ^J^ij^ jljLcl i n-»J t_sauj/Lxl] I jJbtx Lx-aLijj 
LgjLtaa-^La ^S: j-aLij_JI ! JJt Cjj-loJJ t (cj^Lalo-V! 4jjJaj ( _ ;r 3 *>rh^ 4 j n itl 
(_£J_11 ^-J-J-J £-a 4_joJj^1 Ci a i uLSj Jul£ Ij^SLaj . Ljj-ll_Lj_a (J^>. 

^* ' ^J_>J! (Ja-S-J La_&Vjt ' ^"'^ ' a * ^-J-u 4_j_t-£i^t_ilu Cjj-j_a_i Jl9j 

JaLu/jVl ^ >>LuJ! ji^! J a uib . LtJLSIij ^1 duuu^iJJ\ jJalll 

^jUi^-^J I jjjijjjj j^l^H j_u^ijJ^Lj/ 4jax.j I La J_i£, ^Ljji3 . ijj-iLsoVI 4jnUtl 
dJJ j ( _ ;r i pjt\»tl ^LuijSLII Sir Humphrey Davy (jj-S^s {£j n a it jj i » 4jSLil.l 

^ j j I (jL^ 4JJLL)! Lai . 4 T Lfl T ii>. L^jV ^oj-LajJI (^i^J i4jjJtA 

^jjVl (^SjLjlJ JjLaJt tfj-SLI! C^jL^ JLai i4j 4-ujLcuV! L^j 

j«JL*£) Liclii 4la^ej ^La j^j . ^jljjiJ! ( _ ;r a "^j^j ■ "j^ |»j j_J! 

jl2 5J! i ,i U 

ja^J I j j-^j Cr^' ^ 1 '<iL«JI t^^\l 1 dVjjfc ^JjlS Jij tjL^j .4jSj '/.25 4"iiK 
. i>JJL>.J La_b I 43 jiaLl OtrsJ ! JLaX. ^Luj j mil (j->J 4J Qa^jju IjlJj>. L3 iSj-ZuLys 
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,j-o .5J-C J »"i Mil !i! <t_i! iLoL«j LjjjLa o 1 ..J i^^LlI! ^ 3jlc.11 tiJLla 

^_J_i2,^_ i _u_jJ 1 ^J-J^ Ml 1 U J-A^. ^**M M it <?JL>.|j (J^_J_Lj_t-£l]1 d A UU^I A^^LuJI 

IjJ-jI O'Sh'JJj' *J "-^i ^° u' tj-uic j_iLjJ! (jj-2-II 

SjLcLaJI 0j_fli (j-a g-j-XJ CjVT ClAJ JLSj . jTu-Li-J (_Ll3 (^LuJI a,\ Ml 1 

Sjjls L#jL> John Von Neumann (jLx-13-j (jj^>- I j a ■ * j (^H-" 5 j n 1 > ..VI 
! jjl£ (j! Jju p-fl>j_j£. (_)_La jj k 1 1 '(j-A 4Jia) '(jjJJ(j 

J5L$J! j^SUI ^bjj ^ (jL^j^' <_^=" S-I^l J^>J 5 I jSLaj .Sjj*|J.I 

. 0Jl>.j ^rh 1 -^ '-"'It ' " (J^->J1 (j-* 
4_ol Jiitjjj/I Jjutl (_g jdl (jjijjLailj (j'jj^' »liau iL^s-a iL-aj] (Jj! JijJI '"'lj uiC 

Proly ijjl^j-s L«-fl> oiij^ (> j ' ""'j-^ c>i-LLc ^1 3 0 ^ 1, 1 ^jut oJ^jl Jl3j .(jV! 

»^ 1 a 1 1 jLjoJ ^ 1 j *■ (jJj-y *— (J<*t' LoJaj jl iLegendre jjjL>. _jJj 
_}1 JLC^M jl_=»ol ^ 1 j rt ijr^ 1 Cj£J - ^ CjI j i^>LjjJI »l <a lr jj-a 4ILi_o 

.J^i 5j-^>. »1 olr 4_uLij (j- 0 <Lc ^-qj?e-a 4_Ia_>JI J ^ *" 4juLLaj 4_u_uL_u^/1 

0 I r CjjLs.1 J_l3 I uaie ui 80 (jJI 60 ,jjs OjjSj ^^Jl 3jJli!l 3x.jaj>J,I Lai 
.jJjljL>JI «.(_La J-*3 1 JJ^ a3 (_gl ' -J tajj V (_gjJ! Jjs-kJ! L^2jLc 

i-LUj J_*_i tL^al n "1 itl L-i-uajl cL^LLLaJI CjLlU->J| p J la 4jLaL«ILd>l 4_Ic 

80j 60 j>l_i Lai^jLc ^pJI iK^VVLii) J j u 1 uj (jl (jLCal ^ jjSLqIII ^Jlc 

^^_ut Cj Lj_Ud Ljj-J I iJ3 _3 g I ^* ' aj| ^ j 1 n ij-flJl jj-* Li^ila^a 

^ j j _i (jl-^J .2 I c ^ 1 m-SJI d -1 CJ ^jJaJI 4-J i** J j-«->J! 43jj<-a 

(j^ S> J (jl w I c t4-^-jl ui a <l Laj 1 * CjLi^-o tj' *^ 1 * 3Jt ^Ju^aJ ^_aJaj 

p J 0 I r-l" (j-O Uj^>- 
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ULL^i |jl j! L^jIj^.! jo.] JU«" |jj VI (a^ill ifLLaiL <>lj Iju! 

I jj>! j! 121oL>. U^j JiAil 

^1 ■ ajV S-uajjl ^i. dJLuk jl 3JVI ojufc Jlo ^1 JujI J-lC VjI JjVj 

(JlUc^j .^L^lll J_>J1 j>L>oLi ^1 jj-Sj (j! j-*^' 

cLtlLZLo JijJl>. ciLuo- 3Jl_*_u_a 4_j_ajj1 j^>*J1 &JJb (JlLo (J-<j-*3 i tu^ 4_l3 tl^-J-i 

.1 ,4,9,16 :j|j^VL> Ijlu 

4-Cj_<iJ*_a .JJ_«J J-Jj-a J-A -SJ-C (jl l_L& *J-U i-Llj JLJ <jl 0^-*d9 

I jSLAj .4x4 jjfc 1 6j 3x3 jjfc 9j 2x2 4j Ixl jjk I (jl jl ^j-j;^ 11 jIjl^VI 
. IjiiL&j ...36 6x6j 25 ^1 5x5 ^ I r Jj . ^ — tl ^ 4_JLnil ^L^jI <>SUj 

^jJI Jlj i ,ill (jl£j .olj-u-u SJlC: oLlUsLjjJI ^JLtJ ,jjs JjV (jl^ dilj dJIj^Vj 
^JLjj fiLjJLULlI JJJU>. jL^_)L) ^3^3 3-JT ^,niM (jl jj^- 4 - 1 ' ,^nl dojls 

^>>-' jl*cLi 

jl JLC^I CjLJLlLo £_o J-aLiuJI J_t£. ^Jiir" i n" jl uujVI 3 < i Jj SJLjia LilLut 
( _ ;r 3 4-ulj Sj_a L^ILiLj^ j<u i ( _ ;r iai J'C d jl ir-iVl 4-JLnll SjLj^ ( _ ;r a l5 ' 0-° 
|<UJ liili Jju 1( >UijJI ^1 Sjo-I j JlaL^o JJLC J£ 4^-ljl JlJU ^j-JLlII jla-uJI 

.3jli^Vl 4-Jbltl (j-o SjLjJLjJI 3-<JblU 
^1 j-oVI I jl 4-JLjILo ^jIj-o 4jJLjj>JI tfJUt JJ^- 1 • (< LjSjl>S» (JSi I JUfcj 
^ylc 4_2jj_LaJI OJLA (j j LaJJ j a i alJ i u a (^-j-LaJI jjIjj) (j}j|j_iiJI 1 (j' 

-.^Jj US I ,4 ,9 ,16 aJLnll 
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(I ,4 ,9 ,16:) 2ULloVI 4-JLnJl! jUs Ifl juS> UUU .^ukeVl 4-JLxm 
J*C uJL ojla 3_oL«J! 3JLu^iJI 3jLi£. cjjSuj 3_uli]l 3j>.j jJI ,j_o jl j^. I SjjSLa 

a.x 2 + b.x + c = jjl«J! 
u I r ...I ,2 ,3 ,4 p j a II jlj>.LjJ xj a, b, c 

l_La (j-^j) 3 ta-Sj jaltj . 3_<JLnJi.! JjjL>. (_ysLi (jlr Jj i a se LI 

. jJ! . . . 7 j<u 5 pj 3 pj I _i I Jjj (jyjJI lJ7 ij'^\ (Jjj-^J' suJLjIla ( I J jjlII 

j-j J_Lc . (2 ,2 , 2 . . . I_L& ( _ ;r jtj) sLljLjJI Jjjij-iiJ! 4jJL£Lo jaLu Li£ 
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. Ji Mm II <l^>-jjs i4jj_iL>>j'^! 4iiILi ciLft-iLcJI q} Lx-ij . L^J cjL<^-ii<rJI 
(jSU-i SJ^fl sLa-Llso V (JJlAaII j_o! j! 2 t^\l ^ j^jft Reminder «3j^jG») 

jljlc.^! IjlC Lo Llui <-SjJ>j V Lui (j^lj^aLl oLijJjlII! IjUJJ • (4-a jir~i i .1" (j! 

.1,4,9, 16 ^/Vl 

J 1 ill 1 uJ <3^J _Ji>-° ^liL^Llaj ^ La 1 j_a!j^/l Ji uiXI w ta «J 

2-»_aj_jJ Jacquard « jl£L>.» ^ . ..'tj-aJl L-uL-ul *l talll I jut £>ii-l JLSj r ^> 
^j"- 3 ill * c-l- ljv i^_u_u_Ll! 4jr b 3_jyLa Li^Sj ^ i ,1 m 4_jSLul£Lus (Jl^-il 

cLLj^Ja j-J^ ^ 0 iii) (J*s i"i 1 «Lc j_o CjL]sLLa_i ijr 3 * i^Jlj JjjjJo (jx. 

,-,La ijJLla ojSLj ^ Lojj£.j t_!j^iJ! (jl (L>.jL>.j 

al U , tl ^ 1 r i—ijJifiJI J£L<i/ (jl .-»! al U ,11 j^c jj>tl ^U~.,„* V jjVI 

(J^_r»o ^3 (j-«j • 4^j->*JI (^jJI (jl ^J^/l 4-dj!L3&ja c_J->J (J^-(J1 

( _ ;r 3 (_d-p'l£LU (j^, Vjbj S j La se a SjJai. (jjij^La ^1 4^^>J,! (jiLaJDI <btlaj3 

iLscAjlo! 3jjjLx-a jIjlC.1 £-o) t_4jj|jjj dll i i 1 a a jjj jjj j-alj^fl (jLa i^JJJ 5-IT 

c_Ji£1 dllii J-*aJj i4_jJLlll! Sjja ^>-j? 'cA^ S^taaJI -.Reminder S^Sju 



,4 ,9 , 16 
,3 ,5 ,7 
2 ,2 ,2 



5j£jG •Cr'i^' ^j'^l jlj^Vl - I 

5j^jG .sLuljJI jj^j-iJI 4_JLZLa (_^>-5 (j-a lillj JJ^ "3 



I ,3,5 ,7 (^J/VI Jjj^J! 3_Jbla 
2 ,2 ,2 i 3_^,£]| Jjj^JI 3_JL^la 
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Jo. 1000 (Mia) c^-uiauJ J^lUs! .^LulSl! S^LoJ! ^1 JSli! :Sj£jG 

.(I ,4 ,9 ,16) ^Lnll <>a iLa^mi jIj^V! j_Ja! -4 
(j-a-iaJI oljljjiJ! J£ £-Ua (^l) jljLcVl J£ jjiI -5 

:3jljJl>. jIjlcI (jj^ -6 
16 (^hJI joJ!) +7 (JjVl 3j^J!) +2 (^IflJI Jj^J!) 

(.Sjjj, £_«oJ! iLsLLa-i . (JiimVl jJaj!) j'j^jJI 3-JUj(J tlJaxJa :3j5jL) 

.25 + 9 + 2 = 36 : ,j_a jljLxil 
(o>0 Oj^O t^l 25 9 2 jlJ^Vl ojuk -7 
.SjjJo. Sjjj IjjI i36 , I I ,2 jIjlcV! JUoJ jIoc! -8 

.5^x 995 '.9^1 t> .-.| jU^t | JL> < . tte S jU^t | Ml c_ukjl -9 

. 2 *j 1 1-» 1 1 CjLiI i n-»J1 cLuajjl ^sr mil JSLjIij 3^ dLfll La Jl Clijl^ 

,-ilal LajJI ' aLa (jji 4jjjj_UaJ! al LajJI jLua- 1 ^yfl Ji uJ.1 i 111 a j a Cjj_i^uciIj 

:i ilihTlta'at 

SJjJ VI =L3jjt3 V i_u-uJj . 1851 ale (jJiLi JI"..ijj£L!I j (^a ja-ii! (_£jJI 
jLlaJ.1 liill Airey iJIjjI Jj^ <j-o JrhH^ ^.i^' «l JjlII jjfc L^j) (j-^J^' 

jl^j-JI tj^ J^-*-^ 1 Or^" J.'^ (jr^ j^-?*-^ ^T^J (d U| ( j_a_ujj 

JLS£ liilj . I j_u£T LcLiajl jL^>JI i^Jj^j (<sJ di! jj . I jjl^ _jj L£ t *LjJI 
LaJi 1 1 (d j I j I se "1 1 1 I J j ii »"t MjJj 'j'^^ ' o' 

(_J_L=»«_j (jl (jSLx-i CjLiI 1 n-»JI (jl LiLIa iL^£.jj I 1 j a CjLiI i h-»JI jlool 
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3JL>.j_a (jlr l^la-JU-ui Lajj (_^<JI Cj^LjJijijJ! 43jj_a t Jai (jSLa-i 

iJLli! J j j i .1 iLojLuu jljLcV! CjL*jj_a 4jJLHa 4_JL>. 

iaLUs! (j-uy lil! . Lg-»-* LaJj J^jj-ii!! CjLJLTLa £^LaL*-a ^^ic J 1 a >■ i 3-1^1 

SjijJ-^. jIjlC.1 JLjJjj <J,\ iS-SjUl! tfjufc) .(jJLlI! JJijlI! (^JL- Jj lajJI 

d S ■ La LI 4_i£LuL£LlU CjLlLjjlJI «lc^_aj?e_a I J^a ^HJIj 5^ a" i u a ' a 1 

jL_u_jJ1 JaLai*!! ^ tj 1 njj . (* «j LLa rt La jJl2j 3j-a Jju 3j-a 

U \ r I *jj j to (j^s- (^Jl LgJjjo j_La jIjlc^I 4jjLlaj ((>uijJ! ^Jl 

4_JLHa (jJI , U U t I ^ ^jilSJI jU,„tl ^ Sjjl .d.S j j uu) .^Ij^V! 

. (difference series (jjO^ 



^ Jaj 


1 




1 

2 4_JtiU (3Lk«) 


1 

1 4JbHI 


d.s.2 


d.s.l 


^ 1 taj 


4 




4 


1 = 


K+) 


2(+) 


^ 1 taj 


9 




9 


4 = 


3(+) 


2(+) 


^ 1 taj 


16 




16 


9 = 


5(+) 


2(+) 





A ^ ylJl A^Ji 


B ^j^* ^-^ji C ^iJi £->^ji 


0 1> 






D a^UJi 


A ai>ii 


B ai >ii C UjUi 



. C (_^3^_SJ 1 tJj-A CUJlLLS*. 1 Jl3 Q 

6 ij-a-J — I ujj gaj . I 

7 _ I < i>-^aj . 2 

7 j_Lc ^jVl t aJb B (j-oj_SJi 

djlj-a 7 (j^l JjjG B 



_ 10 ij_2j 






i 


_ II fjJb 






2 


- 12 






3 


- 13 t^d 






4 


- 14 T/ij 






5 


- is b^J 






6 


- 16 b-^ 






7 



(^Jl 3j_£l jJ! (j_a SJVI 2 La ■ -Ij ; jljLcVl jui-Jjj ijJbeill JLSLji! (j-a 

JJljlII SjJj^s 4-lUjJ! j <i" i m" L-Lu ,ji=lJI dilj j-iijj .A, B, C, D ^IjjaVl 

.a*jLUJI ^1 D o^j-HI ^1 c 
2 7 16 0 
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2 — ► 0 9 — ► 0 25 — ► 0 25 j_Ja3 

.(jJtill JJjlI! J-Jjll 4-JUjlII J <i~ I il"j 

jJ! (jL£ i4J!j_iV 5U2HI <-»lal U ,11 ( (£_olj_i» jl£L». j£iil LojLlc 

LL^J-O. jLjitjJ g-aj-yz (robot CjjJJj) ((^LxjuI)) ^1 (jLjijI ^1 (Jj-iJI 1^3^} 
(jl 5J>U 0^-*? jj : JSI i ii U Js. LoLu L^aij SjLsjlII ^1 jiejjj/! (jS-SJ 4j| 

d A h >, t, I CjLlLjJlII 4-1VI i -Si JlC^I jj-* 3 Lfu^JL] (j-LAJuJI (jjV) ^ I 11 M 

Jajj '^j (jfj i4jL>. JiJtJ SjLi. JJijlII jjjlj (jl J* "'II (^Ic (jl^ jl 1L0L4J 
Q^SLjJ iM-j-LlLcIUI 3J"i?1 i." 1 1 1 ii-i jJl3 ll 1 n-»Jl (J^.lj_a (j-a 4L>.j_a (J£ ^jjs 
U j *" 1 ■■ L$_il_3 iIJljjj 3JVI 1 La j 1 eaj jjl Laj . j-oLjjjJI ^oSL>>j C^J L^JLolSLi 
(L^-l^uj £_o 4Ja ^Jj-o 4_t22Lo CjljsLLaj J'C i"m ^ jJLtl) j-oLjj_±JI ^La dl! j£ . (J-«-«-!l 
. S-uLgJjl Si^jJ.1 tj^. oljIjJiJI jLiejl SJVI (j-a t-iiaJ i_Sjj-u 
*C i"i i 4-i3^ 1 jj, 1 CjLjJLjLill jj-* ^t-LJJ- 0 *Lc^_<3j?e_a ' 1 1 tali 1 ^-oLjj-jJI ^1)1^ 
4_u_u_ujJI CjI jlajj I Jj ii^LflHl 4ja jjl ( _ ;r 3 ^^jJLlL I _jJI i_dJj J <i uUj . ^.Uslj 

* ^3 ' ^ ' 1 1 1 * ' ' a ' ^3 .'J ^ » 36 't^Lh- 1 ^ 1 • ^" 1 1 j 4J1 1 nil <J->*J 4_oj^U1 

I ^ j a (j' d^-*£ Cr^' ^l^ > '^»Vl J^-J i.'~J (j' J-f^ 'l^Lh*-' 

. L^J d q , ,ij_j ^jdl jjjJaJI 1 f II in~ 5JVI Jjl>. Ij^ll uj^j o' j- 0 ^^' 
dJLLa (jLa Goethe «<Gj^>.» I j jj^ ct^" 1 cj ." ^) ^ J JJ 
vijjLja_j jJa (_gjJI j-^^l '4 J ' nLi_i/l ta a. (JLa-Al j»JlJij Ijjjuiu IjjJLso 

.cjLjJLsjlJI £-±jc^ Ij-^^ Liujj uij 

iSjjjL>. 3Jl! ^piej (jl ^faJ (jlr (jl^ J-l3 1SJVL1 Jl . ^"Vl (JIjjcj 
Jiilj .3JVI CjI^jjs. (Jj1>«J (jlr JlaIhj (_gjJI (_gj_ojJI Jlj^i-VI ,j-a 

(SlaLSJI SiJJI) 5 jiLa o3l 
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:6M4> JriUI* SUU*^' 

5JT 1 nl ^Jj^slII Lg-cSLaj (jl^ ' "6 Luij !jl <Lj1lLteI]! £QJV (jSLaj 

( _ ;r lJlj 1 JujJLitaJ I QM-O-i LgJ (j^JI '4-ll 1 nil (j-oAj (j^j) . 4_uVI CjVjLii! (Ja. 

Ada I "... A IjI ojjj! jlsj .^j^s-I 2_g_iLia JjL^aj t 5JT . nil ^jut JjJ 
jJ! 1 LjjjLLlo (^Jl 1 848 ^Lc L&iL£ ^ 5Jl mil « j^J ^ I Ja. Jj! Augusta 

. (J-oX. (jr^- i."'? If 

(jOjjl_«_a J^e-l (jl Lg-ajJs (jH-II sL2jjJaJI J^L>- (j-a Li-cSLajJ 

(jl ^Lbtj Lola idilj (<u ^jj ^ySLIj . ^1 . La ah jIjlcI 5cu^ JLioL 

•.(jGjjU-al! j»L«J! (JSLA)! i-^>Jtli 

ax + by = p (I 5ltaL*l!) 

mx + ny = q (2 itaLnl!) 
x i-jJj-^s (jx. jj-ila p Lai t yj x Cj^LaL»-a a, b, m, n Jlc^/I ^ n i >u li^o. 

Jj uajeU (J_>JLi ^J-d-i (jl mi a ' ' Cj^^J <(jOj_}L*_t1 y jj_a a I -»-**" 
n I 5JjL«J,l I_Ljj_Us IjLa x <j_a L y*±Loc~d\ J_*_i y (jJLc 

•.(^rGJ^LoIl (jJLc Jj^ajej LijLa b ^ 2 3JjL«I! Luj^j 
an x + bn y = np ( I ) 
bm x + bn y = bq (2) 

: JlJO ( I ) (j-a (2) 0^1 IjJ 
an x - bm x = np - bq 

(an - bm) x = np - bq 
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: (j I Jjj pj (jjsj 



np - bq 
an - bm 



y = 



J(_ 7 lc ' ' 4^jl mi a ' 'J 

aq - mp 
an - bm 



jUcj^la . 4J}U 4jJLlU oLLsjlII <j-a jj* 4-2jj_LaJ! o jl^j y jx ->L*jI jl 
i_4j*jj . a, b, m, n, p, q ^yjt jci 3" . SJV! w Laaj jl ^Lbtj y j x (^yia-LS 

4c ^_aj?e_a (^^lc Cj LJLq- t J 1 4juLLa_l L^J ^ a < n l ^-oLjj-oJ Lfl>_}J)j-l (jl 1 nlr 

LgJ CjV jU-a 4c j-a^ca (_£ I (Ja- (j-a <jSL«ji! SJVI lLjoj a (j^U-ij (a, b, p; m, n, q) 

p i (!!}Laj) (j^va i^j-Laj (1]}La)j (jy^-a *J ' (liiLaj) (jH-a Lfl>jLo*l_] ^J^. 

a, b, jlc^/I Lai iy j x ^j^jJuIl <L>JL«-a t;T ic oj-nj i_g jJ! £-aLjj_J! J-a-*j 
C^jI ^jJI o j-d> ji-ljj . 4jjLc jici ^yJt, p, q jj_j_jJuI! Cj^LaL*_a w j'a m, n 
(j La OuIjjJ! 0 J-fl> I jLa . CjVjL«_a 4c jjjjca (_L-*. I (j-a A a fa se a Laj^ 

^j-Lsj ^ a ~w jj.a 4_]olLaJJ CjLlLjjlII ^_)Ju2j ^w-sj • L^J L*_u jlj-Juj X y, 
al ta lII (JjjJa jc JuAJull i. i i oLlJLl dJsaJ! ( _ ;r 3 ^1 tLq-m£j 

. jL^U. J^j fjji 3 ,?~A\ 
•.cjLaLLaj (^Loj ^1 i La ^LLxj j-f^ ol-^ L^JloLCj 4_lL«j<J! (_L-»-l tj^aj 

a, g; m, n; p, q (hj^II (J^J cjLsLLaj 6 

£-j_LaJ! 4-lLqC Cj La-iltj w La «" 3jU>.!j 4jaLLaj 
'.(3JSU CjIjjj i1i}Lj 3*1 LajJI ajjt, j»JL23) 
^ 1 i ilSJI 4 j n If CjLuLij w La «" 3jL>.!j 4jaLLaj 
. (3J}U (>3j_a o j_a> 2 al La A\ w La »") 
.p, q (jJI iaLxbl X, y jj^jjul! Cj^LaU-a ^J^l »■"■ i ntl -"'I al LaaJI J a uUJ 
jaSLajj La_Lu i LaLa-i <j-Ql jLtll 4c jjajca ^j^/l O i nil i " ' I ~ a I La ■ 1 1 £ JLO> (j^-^J 
■ 4 n i w "'jl 1 c J ^J-^ v^jLlLiC ii^iij ^LLlILIII (jlSI La lII 
(jSD i ljL>. JjaJa I S-wV £ >-i^j (^j-II 3J^I J-aLijj jl (jJjVl 3JLk»iI JJjJJ 
^_aj . I JL>. 3j-jJLt-£5 CjI jl^^ ijr II CiLiI i n-»J1 4jj^>o l u-iuU jJ jjj c^I Ja t^f I I JLA 
^jJaJL^ 4-ul i n-»JI CjLlLsjiII < La i ujI *Ij^>-J ' a i oj (jjs (Jalal Ci i njt (jr^ dJJj 
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Clw^ JlS iij 

. s.lUM (jjj 3x.Lj/ 24 jl Jla {jlc t^iu (jjj 

jjJsjj (jLC^j l3^P O' cr'! ^- 5JlJL " , - i I j U . 1 1 JLiol jjx. JjVj 

(j| dJ^jj^Zj ^j_ul ^£ t JL>. t jjSL^j) • 1 rS-'-'jL-lJ 3-^*-^ 0 - 1 ^-*^) 

(jl iCJ-^-*-^^ (J-^ (J^— ^ ' " ^ * la T lI I JUJL^tHj ^c-*-uV! ! JLA ^ JL^-**t i ill 



j^ir diljjj tCjlj-L<ru£ Sii-ljJI pjStl J£ (_gjJI 'J-fJJ (Jj^ (j-o (jyJLl" 

(^Jo- I jSL&j V V , l_^3 iLillie-a >LiJj V J£ ^^Wlfj V i_3jjJL] VqIc 
V ] J*\ MitLi j_jjsjJI oixisjj JjJ jJI CjjJlc JLa^ (jj/LjIilVI <■ i i *y"r t . V13 

lW-'lH 1 V (16| V 05| , U^tjJ^j CL^alj ,V .lo^j .....J V » 

.j-ioj £-Sjjl La J£ ^Ir I Jlc Laui cJabl a. JLSj . output » (_p=>c 

0 . i JlJI (_L-*-l (j-o JLci 3" i .i 4_^L>J! 4_Lajjl ajjb <_J Iaj3 

0 J_& (j_a (J£ w S jjj . p, q j^jJJljlJI <_J Laj3 Li£ iy, X _I oL«_o I ^^^jt 

Li£ i. . . I JlSL&j i V ^ V t ^<s_<-uV! (J-o^cjj jj>.VI Vjjtlo Cj!j_iiitl 

. (4_uj/L9j 3j_u£ t_*jJlj jJI 0ju& (j^ ii_xjJIj jJI (j^. S JLuu djg i iTitl tfJLA (jl jJUjj 

Jaxi eaj (_gjJI Ji miU (_Ll3 (jjs i_4jJljjJI (^-l^. CjIjjjuI! 'j-^J 
LuJLs. O LlLu-»U i ii tl ^iila JJ-ijj i£|_lL«jl!I « JLi (_L->-i (j-a J-jJLl 

V(3) = p V(2) = b V(l) = a :^>U.ja! 

V(6) = q V(5) = n V(4) = m 
iLajj>.i (Zj i inlj j-usjlUI jIjlcI j_lLJLi ia, b, m, n, p, q ti^p-) 

. (S_lLl3 CjVjLla Sx. jjsjc^ j_L^ (_L^- 1 ,j_a till 

■ 3Jt ,,, i U JjJ 2 J j I La 1 1 i-iljU.t I jJjjj .5Lajjj/jJ,l 4_usjjljjJI 

c-ujLUaJ.! &JJb ^j-Laj jcj i( J^lLa^ ^Jt \-e& L>.lj)ji Cjlj-JtHXI Vjl * <j < taj ( >;r ^-S 

» )1 i n^. L^J^L>. (j_o (^jl?e_i d o i \um o c Jl>. lj-o*ij i3^JL^_a c_t_JLt_ui (3^J 
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.^-oLjj-jJI ^c£L^tlI £_Ua^t_i <JLXua JSLxuj CjLjJLsjlJI £j_*jj>. 4_JV1 j^?e_uj 

V(9) = np V(8) = bm V(7) = an 

V(ll)= mp V(10) = aq 

V(13) = np-aq V(12) = an-bm "•^J-^ 1 
V(14) = aq - mp 

V(16)=^> V(15)=^> 
V(12) V(12) 

y = V(16) x = V(15) zg^laJI cJ^aJ! 

1 JUjLa-i 4-l3) Ijjiie-a I 6 <j1 (j-">J ! JL& . L^J I JjJ l_j|j_L*ILa 4" 1 aj ClijgJ 

^^.3 d jl» Atl 4_u| 1 n->JI CjLlLsjlI! JLoJjj .4jJLsj(J! J^la- 5Jj » i"i 0 (j*^-*' 

3 ) la ■ ' J 4_*_ua £--uia~ (jjS^j . (*CbJ->J! <_ ' 1 hLjJI 

i_aj 1 .1 q 4jjju«J! <_ujJ!jjJ! (^Ic- J-«-c- SjuLla L&Laj liLa 
IjIjlcI SjJjjj ^LnJt (jlr jjJj (jjJI SjjUjI! i_ijJtjjJI (Jjj jjjLicj 

iSjJJLuJ! .-<LU»t t Vjl liJj^tUj jJLL£il\ 4_JL>. (jJI JjiJ ^OJ i3jjJL>. 

4_JL>. jjjlic i_ijJ!jjJ! J-J-'ia* (jjSjj 4jtjLtaJ! w La «"' !j_ia~lj 

g .' ' -""j • y J X ^jIajlS I u Url jjj sLtjUaJ! (jjSij (j 1 ^ O"^ 'J * ' "* ^ *- M ,5^ 

^yfl i_<rjj Ijl SjLjJIjj. pill tax! j! 3jjjj>- oVjIjla 3x^jju>J, S3_*L>- SJVI 

:3_JLl!! SjjjuJ! XJljllI jjfc JlSjLJI SJLuJLl ^ 4LL2jxu Ll^ Laj 



2, -3,0 1,1,60 oLk^U 

(2m-3w = 0) (m + w = 60) jLo-j^l u^LUI 

120,0,2,0 -180,0,-3,2 (^j-U^J! o}L^a) oUjl>JI 

-5,-180,-120 j-jUI^I^ 

y = 24 36,24 4* ,„ 7<\\ gjl^ 

x = 36 SjljLLJ! 

-Sa^J-J ^JLC jl -Sa^>-J jIJ^cVI i_ijJ!jJ (33^ <Li^sL>. (j^ljJsl ^jJsjj) 

•( - j + cAj^I 



(JjLxj 4_ji jj jG (_g jJI dLjijVI Lai . jj>.V! Lit JLs. I JJJJ ^tJ^'t'J Q^*.'^ 
^a-rlt 1 eaic " (jljj jJI ( _ ;r &L>o! JL>.| ^(1 jl i£-*j>JI 3-jlaX. j| U 1 1 <L<laX. 

i^jLu-u^/lj C)l i i 1 11 U <J-aX. 4_SjjJo jj . -V< * ^ji LuSLat tCjIjLLaJLJI I j * La aj (jy^-tl 

jl cjIjI j 1 .it I cjLcj_<j/j oLal 1 .ill (jjjLuLJ La_j3 (_gjJI j!jl«J! ! jut 

jjJljjj/ 4jLa ^La^M tiJj^tlj IjLWa I jjj < aj . l_i-<J!j.J CjIj j CjLi!ij_a 

. jjs-I (j< 1 11 a i—iVjJj LS-iSu-a I '< '< 1 11 a LjVjJ 
£jjiJ*-a j flkjj . £-«^>- (jyJ* 4_lUj(JL9 3 JL>.!j 'Lgjc-i jJ! liJj^tlj LtLUj 

(j-a sLcajj^ca Sial 1 hi JSLl jjfc (_gjJ! iJLus^l <Lv_oJ ^y]^. aJJt, 

LlLuj. jJ . 4^j^>J! 1 jj| ^LdJI (jlr j j laj J^.Li 3-ijij-a c-i-Jlj J-JI 

(j <~ <_2a_<-u 4 i i 1 11 U i_x_J!jjJ! L)La i(jji£L«-a oL>oLi dJj^tlj jLLail! 

<UL»c CjJLao i(_gjj>.| SjLuljj . «lj_aJI (jJJ JlcVI Jiajij t Lgj£jj>. oL>ol 

liJjLalu ^j_LaJ! 4-tLaX vijJL>o (j^>- (jr^ ' JL»»1_j i>L>oL> t_4jj!j jj! tiJj^taj £-a->J! 

.^LU! oUJVL, ^Jljjd! 

Cj J_>. I Ju2_3 i< j| j->»-ll (jj-i 4_ul_<_u_>Ji Cj LjJLjjlI 1 ^j_<jj>. , \ a u £j\ 
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nj-Ljj-LaXK i^Jiieloj/La i n-sJI (jj m>J ^j^/l sLaljutl Jo- 1 (jL^ Jiil 

j_fl> ^-j ta llj 4 ui-fl-i (jJ! .5J_*JI £-«p- ^ ^ o ^ SjLcl jlj^J J-fl> < ; 'J ' a II a 
4_j_La_£. jIj-SLj w g 9 d o ' n£ll La) i4_La ^JjJs-U ^c-alLa £-a _}J-*J! ^-S^* d ^ 0 C 

La (j-Aj kiJjuJI » ^jjJsjjs Jjj-"-u La J£ ^ 4J>U Su^LuVl aJSLiXI 
(jl (j-S— a-i £_«_>JI J—Lk-S .CjLiI i n-»Jl jaLu ( _ ;r 3 i^jQjII uJI LgJLa (^-sLkj 

9 jjLa I j£Lo>j : ( _ ;r Lc.l 4_jL>. ^1 4_jL>. (jji (^j-H I j/ a j a *j 5jj ■ jjl«J! Jjj-j 
jlxIjJI JLaL^I juc 99 J! ^."^* L«£ 10 jo-ljJI iaLal jj^. ~ j ■ a3 oljo-lj 

. 100 

(«J_«^>JI» ^jj^jJ, 3 u£l*X\ SJUJI ^1) 5uUj«J! aj^J 4a»aJ! Lai 

. « t _^3ljH a VI )> « 1—3^1 **( < nVI )> £\$->*& ^-a 

10 «^ j t" i n n> g_pa^ILflj (jl L uL lA 3 (j_a 8 ^^d-H LaJ_t£. tiUj j ^^^J 

. 13 8 7"j-laj i3 ^1 l^a-uiajj 

J^_u_uJ Lifcji.1 ((SJaLaloJ!)) (j Tinlt l 3 j£La j^ola J.2J 

. JL>.lj C^oj «(_3^l**( < nVI »j «(J_a_>JI» ^ljo.1 MJLjj-Ls 

^LaVl tfLsoVLi (j-JLUI i .I II (^rtJjJJI iiJ>=j J-«oJI jijj (j^Jj 

jjal j_tl ( _ ;r 3 «j_L«->JI » «!jo.Li cGjjJaJI aJLfli i." i se a i ii JLSj . 3jL>.lj S^Ljla 
JLaij C^^p- iSjLs. (j^Lc Cr^ (J^y^J «<— 2^Li<-uVI I) dllj^j SjU>.lj 4jl3J 

'"' ' " J-^J .3Jlj>.|j ta 3eJ j^ljll (J£ ( _ ;r 3 <h_3^LLj/VI »j «(_L«^>JI)) *Ij^>-J 

icj^aJI C.T liili jl i>LlL* Loj^uJ 4lll ^ JjuJI 3 J I uj SjLjIjJI Sj^LflJI juk 

.iLajLcojl «Lcj-i_oJI jjjs 3j-a 20 j-a^t 

LJ Ijluj . «i_a^L<-"^l » (j-II jl «(_)-«->>J! » I jj' a ^Ltaj Sj_a j^^a j^jGj 

VI . Lilflij L^j j»j-2j LuV 3jl>.Ij Z j ta 5c j jLijj i_3^LLj/VI jl JjuJI tLil »c (jl 
a i -i^l fiLLj_J,l ^_aj>JI fiLtLiX. «(J_aj>.)) CjLtLaX, (^LoILi ^5-^-) Li] 0^ Lul 
sLaJtita 4-iLaX 25 JLoJj I jSLflij 4_LuJL I ^jJaJI 4-iLttX (^ ((CjLs^Ljjj/I » A 1 u n^e-ij 
,^j-LaJ1 JU£, cLilaX, 1 9_i La_Lu i^_a_>JI JLt^, 
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I j ... A » sLajjJaJLi £j-laj jl £-a^tiJ <U*_aj_j (jLSLa^Lj (jL^ jJsj 

d i u * (J_ajtJLj ^ j ^"t «L^s_aj-) ^£La_ij . C^aJI ^Lj i<a ^^jJI 4^l_ual i L&l mil 

. Lal_a_i ' aioi&jq » i^l < nLi 

JL>.jj (jl^ I j! La «CL»o jJL (_gjJ! jojSjJLi (J£ 4jjLiLa-i Vji «jj_2j» LgjJ 

(jj-i (gj ta 11 jl) a -»JI 4_lLqX «!jj>-Li 4_uL\!I SjJa^J I ( _ ;r 3 5JV! ^jjijj 

jj! (j-o cla 2 '■» jjJy^l 3_il_>J! <_dSLj Lx-ijj «i_a^Ll<j/l j I » (J-«^>- (_£ I *lj^>-i 

. cGjo £-a JJLC JSL! £>IaJ! j! 

«,_La^>J!» 3_al_L^Li I j j' a SJVI ^j2l3 i3j_o-Vlj 4iIL\I! SjiajJI Lai 

(_,_a «i_a^" inVI» «!j^.Lj dJJjiij iS_j| J j tl ^ cJaj ■ jJal^XI £j-a^>- 

.4-uLjJI 5 j ta >■ 1 1 
'•(^Jj La^ CjI jlajJI oJLA ^jls J-*-*-" £ *-^i>^ 3 CA^J 
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,yu C [ i_Wl*VI ^.'Pilii J*i" V |VC *) 



*j c la * ' a J ' ea * <-^p* i4_LajjljjJI tiJJj ^1 JL^-**t < hLj 4_1VI (j-aj 
. 3jL>. ^ I r £j-Ia ji uaj *'jp-l <j-° ^^r 1 3Jl»>I_j 4jl3J (*L3jl 

4_a-mJLll jl 1 II (j-aj (j-a '/.90 j_<j3jj i_£j^>- Jl^ 4j| lil!!} ^1 ' a 1 *-» 1 
.Jjj^j-oJI 4_lT jj-a Vj-i ^LiLiiseaJI «Q]T p 0 * aj ^-J-u (J-*^>* t_£<J-JI I JLA 

Lc 1 U JjcJjj Sj_<I/Ljjs (JLacLj V! j» ^23 IlJL>- 4fLJaJ OuL^ J^jj-aJI 4-JLa 
^-oj-JJ (j' O^*- 1 "^JJi (j uSL«j 4-ii-L.LeTJI 3JVI La! .CjLlLcjlI! (jjs IjoJj 

(JLa-C^I jj-a j- ^ l T l ^ JI ^^5-11 fiL^LUsI JjJij-dJl 5 IT «Ll La 

3-jLj£ 3-1^1 (<ij1«j (jSLa-i <ji I" 1 ..r j? |jl L'.in ' a£ idilj (jjs j^lj .(Jjjs-V! 
dLu) 1— 1 j Lea] I CjljLiiulj JaJLLlI 4_ul1 3JVI jaJJJU ( _ ;r 3 J-fJJ J i"i i"i I j ( _ 7 -5-u_uji,l 
. ^jjia-JoJI I ^ 1^*"' (jr^ ^e-aja La£ 1 ( »Tic-taC-toe » jj . liJLj . 

gMNri jUilj 

j^jj JL3J . ! Jl>. Lxj>.Li LcjUica O^-^ ' Ljjl i"i"i ( 11I Lu/JLt^-a J-fJ-l (J-aX. Jiil 
, Lsj k» >, t CjIjLjIu^Mj 5 * 11 ) 4_oi_jLlXI ^JjI i n U ^jji^. i4_u_u_uj ^JJ ' a 1 ' d ^ 0 c 
"i 1 i^s 

^jl 4_ <J1 _i_Li JLa JLSj .4_j_aa_iJI Sl_j_>JI t _j— 5 1 1 n a S^jJtll aJJt 1 j-LjiaJ 
( _ ; ^L! (JljjJLI 4-ul m^LjjJI 2jj lalll JjljI 4jI jj* Sjuiuj ^ a 1 ujj (_gjJI ^^^yJoJI 



(Ja. i^Si J-><-> lX^Js . 4-lLJLcTlII * l_Lu J| I «jj JLa^/l (Jj^la (j-u^.La> ^1 «L>. jjj 

.4jLsj Jjlj ' a i uVI £-a i_dJj (jL^j 'J-f^ i-xl La-ij.} 

3_JLlII J1_l».V! (jLa i^ua J^c ^jJI i>L>j"V! ^ ^ij jl^ La^aj 

^ Jj " * C7-^ Cjl_a_fl>L*_u_a_l 2 ' pj (jl-3 ^Lcj . ^ ct_L)J_a 

p j ^ . y>" 1 1 3jLjJl>- ^jLa-i g. i eaJ (jyjJI CjLLalaiJ,! 

JlS^ iCjljlSLaV! SjJiJiILo 4_u-uL>. 2 IT p J 1 i ealJ Jrh^ 1 W 1 -^ C*"^' 'J j M Lai 
j_<Iuj I 950 j»Lc • OuJLr»JI t_) jjj/L>J! ^ jj^ a ^1 3 jt->^ jjtj SaJai. 43.5 Ls 

Mauchly o^yKaLana Eckert £_a <GLiujaLLa jjLu (jLa-iaj Q^a (ja^j. 

(jl j^jJLi . ( _ ;r SLjj_ai ^jjJlSLI! t_ijjj/L>. Jji ^>ii-! jls 

jLCai (jlr 3 Ijlq CjI iim^j (jlr VI 2 *--tl ^3 jIjcj pJ j iVt (_g jJI j-jj ii'll 

• (jLajJ! ,j-a (jjJa Jj^ L$-ajj3 (_pJ! 
: La-fl> 3JVI 4jl! JLje-a (juijlj ^ m i n-»o ^faJ 
j-j J^aLtlll jj^a L^-iSU3 (^iJlj i3J^I j-aljVl aLtag.) Jjt^. <bi : Vjl 

5Jl I,, U SJ^I J^J (jl (>SL«j <u! iiLIi (jJI < ^ Ca] . LiS-x-a I j_a! i jIjl^VI 

<La- (<*>1j 3_5JL^_a (J^lj^aj ^1jj>.t ^Jl I >i I Jju ^ ^ La * 1 1 4_ul j t^LjjJI 
^ JLa-"i i n" L^jl jj^ILa ^e-l (^r^- oLiiaJlJI (jl SJ^Lt (j^-a-l La^ ipJLlJll 

(_gj_>>jj Sjl JLoJI 4_uLi 3j_a Jojij pj cLfljLu/ 4l>.j_a L^JjJj U-^^ jl JicVI 
SjjLa I.". se j ir^lj .(SjLjJl^JI jljLC:Vl ^^JLc 4_uLi 4-ul , „-kJI oLiaJlJI 

(^jJJ-kJ! (jj^ (j I r 1^1 a" r I CjIjIj_2JI jLaJjlj ,^jJJLc. SjjLia (jlr I Ltajl 
I a I * j rt 3^Lc j1j-a_l! (ja^Llj) .j-j>.V1 (j-a J-J-^i l_a_AJU>.t (jt jt (j-Ojl i tu a 
i^_al_jj-jJ! (j_a j^>>! ^j^>* (jj-I! j ilall (^y^ i J_La_uJ1 1 <<*>1 ^_a ^a jl^ a"i < nVLl 
Sjjiil! a JLfli (jl . (i—kSajJ! ( _ ;r 3 j! 1 1 j Ic j-flil! pu 4iiLu/ stLaii ^1 Sjiajtl! ( _ ;r 3 
i43aS i_ijjj/L>JI (_yLajj (_^lll ( -J -d> jljill jLicj! ( _ ;r 3 
(_^u_L>JI i_jaj_i^3 (jjs i—ij-Us (<u 0^3 '^Lt3 (jLtujJ L^jl (j-LaJ «j-U (Jj>->o 

cQli i_oj^sj L^J^iLi- (j-a (JIjjcj Sjj^j 4Jl! J-^jJ ^ji-l '. LuLi 
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_o^eJ ^-ije tfLjoVLl j j i nil ^1 (jjjjiaJI dllju Ji^a JLflJj 

Augustus «(jLc.jjjs . A» sLaiii ^ (_£ jJI (j-a JUJLjsJI ^j-aJI I li-it 

jjj.UI cjLlUsLjj si ulr (j^s j-^-ii JJLcj George Boole « J_jj . G»j de Morgan 
iSj^-lLjo'^M CjLlUsLjjJ! CjLuj/LuuI j^j lj^>-J-a LoJ-i^.J J ui£ ^jj/LlI! 



<LLJl7u!t ill <j^.jj i) jj 


5ib£ tla't ^j* U 


"Ojii" "5 jTIJJI" 


- 1 




-2 


"Jill <oLJT" "|»5^Jl oJ-^ j" 


-3 


U-fclSCJ *T ji^w» W cJlT j-l y'V'j jU^jWI oljaf 


- 4 


: ^ ^rJ^I jjj *~~Jjll ijjjill 


i_5 yijJl ^UkJl •UbuJ is 5 ^' rOiJl {■l- J ^-l 


- 5 




- 6 



4-l-Lc J-JJ-j lS 1 -^' £^3-^' £ * J=e iW o' Jt^ 1 £ *- a "^ j^-? 0 ! o^-*- 1 

3_JLL*]I <_j jjJ! jju LdJj (jl^ jl^J . JUJ>! ! jla^ SuSj^aVl ^IjlSOjVI 
Leslie «(_g^aj^ J.L» ^jj^Ljj^jjJ! ^^31 j i*r->LjjJI ^ j i r-i I Laju^. iSj^I/Lus ^jV! 
, ">l ^ ^ ^"tl t_ u $H 1 1 'inj (tj^L? until (jjJill ^Jljj-x jl>.1 J. Comn 

3^j^>. i n-»J ^JJJ 3-1 1 ' ^" 1 ' (j-a (3_1>^ aJlseILuiI (_g jJ! njJLtij 3jj^tjJI 

,j_a Li^jJLo 20 .-.IjU.tt o^L£ .2000 1919 ^ ^ >«-£J! 

jjj^jJI ^y^jj^s^l (J <liitl all i4i*c ' a-Lalla ^1 Jj^sj jl^ LaJUc j 1928 

3JLoL^o 3jLj>j 3 jl ir~>^M 3jSLiill jL^j^/I j^>jl lS 1 -^' Brown "(jj'j-^ 8 

1 » LaJ-lca . LyJj 4 1 u-ai-l CjLI i h-»JI «!jj>.Li Ijj (jj'j-^ O^J -(jl "nl (jyJJ 
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.a_2AjJ| dJaLLj 30 (^Jl 20 3x. j^uj jIjui! 

4jJi^£. Jjlj 3j.iL>J! OJL^J (jjLn ' a 1 -"J tfljlo-l i^jJI (jjjLuJI jljJLa (jl 

j t nl_>JI JLa-o (^3 Jj^' jSljJI Eckert '""'j SLjj» j a a. Jl3 iISLjjjs! j^JJ 

ojut (JLa^! j<u jLSj .(jJ^jLa i .i h i tQJT (jlr 4l»c £jLIj (^^L! 4_ujijjSL!VI 

. Lul iil i mm ^yfl 3 j i .ij-L^JI Moore <Lj/j j-a j-o^/l jJ>-\ ^ 

Wilkes HQ uxbjBj Turing «£_cjjjj» ^1 j<u (jjj-uuj^j i_jjjj/L>JI (_£ jJI 

4-j_ljy_iSLJ^M i. 1 j 1 11I j->JI JLa-a ( _ ;r i ^Ij^s-I ^LcJLj^o I t> it j i^.}j_j_a^ 

qj> oIjj JU. (_ylc Lg-SLIj idjLaL^jyi 3Ii,iIi,i '-■-> l^jI I iSL&j .3jj^sL«II 
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tjLso 0^1} 1 Lincoln (jJjSLLJ J^j jJj 

jJa (jj_J_iLj (jL^ i(^Jj_jjj S^jjla ^Lc j-Aj .1815 

LLui - Ij j~ 1 uVI (jSLj joJj .(jj^^jJ! t—iLa-i^sl 

fiL_L^_a ("J^ (J^ ^ Cr^" (( jj^*-) ^» iij-J-t-a 

lil Jj_i ^yJLc fu<-uL^. j-ii! ^UuJI I jl^J tjL^ j_U 

L^_jJI 4jr £j-J V d **' JJ * ,' c jdJ^ Ct^ <— -) 1 

(jr&j tRussel (J^-ulj) 5 , ^.a I fl ^jui ^.^3-*^' *— 1 cr^^*^ (*) 
,3!^ <j1 <-3j-*j V u^iV'i J<LI J>L>J! i3^*d l£>^' i^^l cr^ ^ 



- 1 8 1 5) G Boole J^j 
(1 864 
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j«_lL»ILij ^JLkJLj I i" j a (jL^ 4j| »l m" i uLl JjlaJ! VI 4_ul .til 



j-JaLU Jla 3_l«JL«JI ol j.J^/1 jl « ' i aj LiLCa icQjIj-A^ 4lil dJjLi JLaJj . 4-L>l 
dJ I j i» j icLjJjVI CjLlUsLjjJ! ( _ ;r 3 Ljj/JjJ d_Lil w La c I j iSjjSHI CjLu/JjiJIj 

2_i^>L>. i LgJ (j-JjJ SJLa. C^Sa-ll dUj IjJiLsol pA)ul\ 

(jjjjIjJil 3*lj_2JI jtt-J-L«Jj jtt-ij (j^^ . «ljJLi!l s. l_LJ frl mill ^1 cLxigllllj 

ijLCa ioLlUsLjjJI j 3jL£L!I La! .JjjoVI 3*IjJs ,j-a ju^a^LlII 6^-*^ ^LhP 1 ^' 

iSj^-lLsoVI d i iijXII ^Ljj! LgJa^-i (_^ill (jjijl J-ll LallaJ Luia Lc jj^a I j i jLli 
i ii a jj-* £A>-^ tj' (j-^- 4 - 1 CjLal <i" /b*$\ {jja j p OuL^ 

1^ *i I *»ol 4jr ^ . 4_i£,LaIo*VI a ft \j ' a i u a f Ij **t| / - \ I ^ U 

l_kJf 30 <G_a_L3 La 1832 j»Lc ^ ^Uj-JI ^JL3 jjJI i3_LaaS^. SL-ujJLa i^gl 
lillj (^-3 ilLUI J j to -^1 u I r (Jijl La-a Ja! j-Aj) SJjjJI Sjlj^i- <j-a <Ui>. 

.(3 ;,„tl 

Cjl_»_aL>JI Cj_iL£ .(J-jJJLi J ust£\ (jLCa i ( _ ;r «-aL>JI p-<l*jJI Lai 

(j^i.^1 La! i\ jiL>jl 3 . ,h ;< ^ (jJ^L>J.I fLitVl ^1^. I 3j}_lL>J 1 VI 

CjIjI ri^yi J^Li. (j_a jtt-A.il » i" i ill jttJJ ij^^ iCjL«jsL>JI Jaio ^1 Qajx-aLLaJI 
J I i tl d i ■■jl ' 9 CjL>.L>. ^ iljl lj_»_a ^tt-J-LjLJ jj-a ^J-S_l La ^jL£j .4_j_L)jJ1 
tjL^j i3jLajJlj JLu.oJ| lJ £ jtt^jLaLalLal '"'J i-ajej| (jj jJI (julbl" i imjj-JI 
.(j7n->JLi JjLkjJV! (_Loq j_La^. JLa ^Lj I j I * i ^ LjLji/ SjLc 
(j-a i LuLij ' d uiaj ^jIajj i Vjl ij-t^sLoJI (_£j-t_uwJI AUaJLlI I JLA (J^J ^J-^*^ 
jJs! jJI C^jL^ id j I se a «4jjLc <Lu/jJLa» LJLU QoSLJ i>jLlo.I J!>L>. 
^9 ^-*-"J^^ 36 .' ' ^1j-iAJl ^Lbl c_ujjGa jLlo^Li 4jj^>. ^ -j ^ 

' O '"'^ *Lj_o^Lca]l ^Jj (jy^- 4_ijijJ_LI i>JLA ijr 3 (J^J (jj-^J 'L^J-^I ^d^rP* (J^jl^ 1 - 0 
La IjJJ^ -tj^Att iLb! (jL^ (j^sj (j^ 'j'^l £ ^'" 3 Cr^ ^4 l5 J-aVl 
^jL^ jj- 0 p j * rt cJri^J iiLlJI 4_LaL\!l ^j-i-u Jju IjijjL^tlj pjj J^jlII ^jjt Jljj 
^jJ3 JL£.l i ii a jjjjj JLa ^^j»a (J^4-l » mi pj . S^jIuLjlII ^y-u Jjlj J_LI ^9 ^ tj"t i n i 

(jjijj jJa 3_jj_pJI 4jj/jjJ.I i>JiaJ>.j J^Ls- (jL^ (jl J-»JJ .sLi^sLi. 4-<j/jJLa 
j^XJ SjJLkj^lj 4_uUVlj 2 j i n'tj-aJI (j^jJJ JL>.| i3_Llu>LIIj S^LiajJI oJo-j 
CjI jLjol oJLA O-iL^ JLaJ . CjLlUsLjjJI ( _ ;r 3 Qo-ujijjVI sLu^ La 3« lj^ (j-a jjSLajj 
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■ UaL 

jut. o_jL£^ . ci-u LSLua-U ^j-^SLU ^ a 4_iilSLo 1 ^ j^""**' a L^j t ^Uui a 

^5— t-Lt-3 L^jS JlA (j L£j i 4_lL>J1 1 £_) Li^aJ, 1 L^J ^LtC i^" d) Luiaju J-a Jufc LsJ, 1 

.3jL*jJIj 2 c I * 1 all ^yfl 

LoJl_Lcj . j ^ « J I tjjJj-^-LI (jjjl^U JL>»j L^-aj-Sj ,jL^ ^^^ilJI 

J-*_l JL>.!j .(_£jj>.| i <i I j-a j CjLlusLjjJ! i^jLla I_£l3 ^oiij (jij SjjLgj 
4j_LILi sLoJJJJ t_JLSL!l (_gjj "i i ii a d it- tj joJj 'j-^' l3-*-V *.iLU <JJL& (jj/jjj 

Jji/j-Aj Peacock «<_l!^£_u»j j-f^ f* J ' ^"*" ^° ' I J-jT 

i(^JLj_j-^o^ Cjj^jJ (_^<JI CjLlUsLjjJ! 3jUJu>J! sLvjJll u i ii i iij-a (jLc.jj^ 
jjJLJI lLL1j_i L^-i-i ■■"'^^ (jr*^ ^— J b^~$~^ (1)-° (jl (J^ 1 Jl>^ 

4_c^_Ud^_»o ijr _3 4_j_*_u_j_jj-J ! £_jl_LU jj-* J j * j ^ «L>.^ILi ^jtj tc-L- t - T iJIj J_>J! 

(jji ^LiVj Gauss (jjjjL>. (JL»cl jujLajJI 4jvj ^Ir (_^JIj j i'oLjjJI) 
(j^jijj' l odl>*"b Euler j-LjjIj Leibnitz jILtlijJj Lagrange jjtjjLVj Laplace 

4_«_aL>. ^3 CjLlx^LjjJ! 4 j K L^jjJLj^sI 3j_jJU>. g| l-r a dJLut C^jI^ 

jj^tlll (jjijjj 4JLa (_LoLSjlI1 j Jj^LfljJ! ( _ ;r a tbtj J^j L^jJ! Jjj/jLa i^juj^ol^ 

LSjJlj-£3 juu Li^a ^ i (<tt ijj^j j-^- (j-* l£ jLtillSLi-u! » iLi ^-Aj * (^j^Juj-c. i_a. S) 

<Hu/jjuo L^a (jjjjju Jjj (jL^ ^^-iJI I g i n SjjV! (^.aj • J>J Lij-2js 
I j q . ^ iCjLlUsLjjJI (_ya Li»j 24 ^j^jb^c. 3JL*-a ^1 ^jia i3_oljiILiV! 

i^jljj-jjsISLi Trinity ( _ ;r ILj_ijjj ( _ ;r a M^usj (_g jJ! ijjjjjJb^ J-^J 

CjIj i i ii J-Jjl jl ii^-J SjJi " se j 1 1 4-lal ui i i-iljJ "J " 1 '"J ' " ^J-Ij 
.4_jjJ|j jqxj 4-jJjj i ii a (j-C 4_i_LitJ liLutLi iCj|jL»ILaVLi L^ja J » ui h 
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^Lfujl 4£j^>J 1 jJ_i_uj 1 JuJ-o (J^J tjL£^ . CjI j_u_u ^ uuC 3 jJ, ■ a *t d U." ^ 1 ^ jj| 

. « O LLiB I l n \ I f. I I nil ! )) 

j_4> Jj-jJ u^jil ij^-^ ^UiaVI (jl^ 4K ojaaJI I jm> jIjlIoI j 

SuJIjlus 3-£lU ^tH 1 -*^' 4a3cia 1844 ^Ic ,4jJL«J! ^LlUsLj^J! 

JaJ IjU La (jLcj_<j/J .(_LaLCjJlj Jj^sLfljJI 1 n->. ( _ ;r 3 4jVLiLa ( _ ;T i^. 4J SLfllSLa 
jjtj CjLlUsLjjJ! ( _ ;r 3 j_j£*2/l ^ "I j ■ uj i 1 a I La-i£ <J"^e_JI dll j Jl*j 

4_*_ujJ_a 1 * u ^jt Jg-jU-u ^J^^ (jr^ (J^ L$J>JLc (jr*^ 4_u_uLt_u*^1 3j£LoJI ^jl 

■ i"i i a _J-i^ (j lit* (J-*^ O"^ (J-° Jj' J-f^ O^J ' J -'- 0 J^iH 1 -* 1 ^ 

Li JSLi 

. iiLI j j-j-c. 4jjjlc (jjS^J (jl cjLja^L«J! a j^J ,jSLa-ij . « LuiVI i_al i > .- — > T <j-u 

Jjiuuil 42jjJa (j-Aj) calculus (jLj^s. jKlul ljr &, 3j_u£LII J^J 3 n itl 1 .ia Oul^ 
((Sjij-jJ!)) ^JlLa ^_J-ALfl-a ' d Jj * J 1 «La! JL^tjj_u! ( ^>SLa-j (j^_ajJ1 4_Laj_o1^j 
^JiLa (4jj»l>. J-a^. ^ t) 4_LaL^ CjVaJLa 4_ajvjjj tiJJjl^j id^j^o^L* L^jlo t )) 

.i_^jL«J! j^j>JI ^1 jjr*i 1 hL jJIju 4 j diVjljija (jJ! «(jLa (jL^ijj J^d 

\l , ^**. aVI J_a_3 jj_a " ** 1 1 t_o_jjjuJ1 JL>.1_J i^^oJ 4_Sjj-LaJ ^j_u3^a^j 
SjjjLa_aj ^-jj ■> " It (j-a SjjiiJI i_flJGj» :Sjijiii) Senior jj j ij i u 

0j-tb ^_a (J^a-l J-aLjLLl .((^J^LJ 4_»_lLa Lalj 4jLLaU 4_JL>. Lai ^-^^ ' J N ^ ' M 
JJLj*_aj (3ri^-^ C?^ 3 ^ J^i-^LH 3»,'^**' 1 ^ J 4j^Lt_a ijr JI I o ^-j**' I 3J^*LLI 

((Sjjill » d ^ Kt j , ^ Jjjj^ w i_3j_r»JI ^ JLa-" i n ) (jl (jSLaj ^ili-a^ i Ltj^aLUj 
ijjajajll (J-lLa t= : 4_JLlll jjjsjJI ^ JLa-*i i u ) sbLia ^ie-l (j-l^J • W= Sjjill : (_g I 
^J-a-" i .1 j LdJj^j .(<sJ^L! SjuLa =r iS_«Jlai! SjJLj. =p ijjl LaJLI ojjjjtx =S 
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jjJjjJI £hloJla. J9J 

i_Sj^>JI Jjj (+) £-a^*JI j-ojj '(j) ' 'nU*\\ i_3jjx Jjj (0) i_jj_Ui!l J_aj 

" 5_lILiII SLtaLtlL JjIs Jj^ Sjj^jll Sjjil! i-ajj^j ^ j^j>I3 

w = st [p (1 -r) + 1 - p] 

. l_£j_j_>JI aUaJJI (3-J-JJ J i"i ) ^Ltaj J-fl>J '(J_W 0^>-jl lS 1 -*-" jj^J-" 

J_ol_lLLll <j-SLaj (J^-^V Cr^- (_gl (jr^- Crl^' j U i U jW*t (jSLajJ 

/ cLa- jTiii) 4jt-j-ua ,^3 I J « 1 *-» j (_gl : ,yjl_uJI ' ouxLagJI 3JVJlj L^-«-a 

j-2Hij (jl^ J^j (jl £-aj 1 1 849 j»Lc . (^^l/j^j 1,,-ajJj ^ / u^lL isQlaLi. 
cj Llus LjJLI l!al" 1 11? (j^c. J-Si i ( _ > ^L>JI (^Jjj SjnUtl <L>.j jJI ^1 

1854 ^Lc (j^j . I JJJjjLi liJjj^^ Lujl^. I." i i .1 1 ii I JL3 Oul£ (jll! j_bo£ 

4_<-3 jjus- {£~^\ The Laws of Thought (j-lSLUJI (jiJIjJa) j a II <iUr j uij 

jl CjLcj_a_>JU 5_jj_la_Li Cj I j i >i LjjJ 1 ,^3 i_3j|jj(J,lj ijjjsjJI 4j>JLt-a Jlcljjs 

q\£ jiil . 1 864 ^Lc j^jJI (jjs (jutjj^/lj 4jljj/LiI! J^o-i • J^j j-^ 

4 ijr j_u_j_jj-J! jLlUJI (jj-JJ (j^o_a_Ii_u V jj-lJ-JI Sl^JI liLLljl {jja |jL>.|j 

. p_$_al_aIi-Al .Jj ^3 ^La^M ^jJI 4jjl_A dj^fljaic * (jo-aaJL) La Ij-JJ^ p j *^ 
L4I LbjLa (jl^ lil I j_a> iJjiilL VI 4jjui2l]l ^LuaJuJI 2L3jj-al] LljJla (jSLj joJj 
La (_JJLo (jlr LoLcJL&l ^ I -i c (jjj j«J jJal^JI . (J^^VI ^Ir ^(^^Ju (_gL) 

jl .(jj^jLJI vZjLlUsLjjJI s Lik: Jj^ ,j_a LaLz 
i4j (3^3 (jr^' 'CLilSLa jaLiJI I J-A (<s-!j • ^ J 1 itl (_g i j^lC (J-«-«JI I J-A (jl 

j»Lc Claude Shannon (jjjLi ±j K 1 a .^."Cl LajLi^. (jjj uu II oj-UI ^ VI 
c^^II dil j (j^jLi (jl^j 1 J^j 4-uLj^ll jjI jjJI (>j 4l>LtJI 1937 
(jLa IjSLaij iMIT Ll»-^J jjiiL! (j^L-uj MilL-uLa jl^j ^ lio.L LJLL JljjLa 

4JLlLoJI 4_uj/Lj/^/I jlSLa^/l lilt (j-a 3jL>.lj (Jix-l QajLJu tfj 1 n'q (_g jJI (J^-l J-a^. 

.i-miiiI^jJI (<sJLc ^ tijjill j>^i!l (j-II (^Jl 

(jf (jjl ^ ' JaqJLa SjLtiil jji'ii el \j i4_J) jl Mill j_LA^Hjl t j-a SjLjLiJI I i ft* i aJjX I ^ i>>^j 2 (I *) 
^j-SLnJ Jj a II (3_i VljJ i^jLjJI jj^>JI ^1 Jj>~ i 11L1 ^JLju ^j! ^jSLsJ ^-J-a^lII t j-a 4j>oLlII Cj^jLjlJLI 
^ruajj-x dJl-Lflj ^jl ^ a j S >i ] Ij) i_£jL*JI j_j_^JI i j t aj ■ ljL>- i j i Sj ^1 JLa-" 1 11L3 L^'^*JLt_« 

q uolj statements ^ . ^ U ', 1 1 1 .1 ^ jJ^LjlIj 4j^SL] I j j « ^ jLjJI j jr » j^j>JLj j ^ 1 u ; 

4_j>JL)l-o ^J-a-" i n" II ^jLJ.1 p 5 Ij J 1 MyJj SjLlVI ^ Llil JLlV^ . ( _ll _LC VI ^-a 
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^^yjLuJ! jjlJ! ^Lliaj c_4_u_o!^_>J! ^ jl^-" i nlj . 4jt jLllI! (J^j Jj^"* * rt J-* 1 -*- 1 1 LaLj 
JLi-Lj (jl L^_La JSLI ^^1 switches "~ j"! a-lU (j If JUIUj I #1 of <jV 

^ JLy" i n" I JlS_Aj . jjU a «OFF» jl pallia «ON» Lai : £}\~uajLoj (_f JLs-l 
Jl 3JLv dJlajj Oj «ON» Jl SJLa. 4JLi_4Jj I l_a-& .UVa i-^-u-uljjJI 
ijjJLSJJ JjLC^I SjLc t_Jj_<-uL>JI (jic JjsLJI (j-aieJJI J n ■»" i n_l) ,«OFF» 

SjjJlSLo JjlcI (^Jl JjlcVI Jj^tj i_jj-<-uL>J! <jSLJj ^gjJuJI *l tj 'tu 

.(l^JLw J^a ^UJI f LkJL 

aLtalll (_J3 LgjL^LCaj 9 (jJI 0 ,j-a 5jj mhII j»HjVl <_JLJI JjJLjsJI (>JJ3 

iajlj i complements « j| ji£.VI CjLa-*ia» LUaji Jj 1 »JI j jk. 1 La£ .(_JiLuJI 

JfT u-uSLjij (j' (jr^j 4J-aJ«JI tfjufc J j^-V . JJLc JfT (jic. NOT 5uiaJ«JI J 

j! La£ iO jjjti^. I ^j-uaja (jJLaVl JJjlII ^ (0 j? I Jj-ila («t3j) «bit» 4jj 

. I .!(.-» J 0 





NOT X ^bsli 


X ^bill 
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0000 0000 
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0000 0010 
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0000 0011 
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0000 0100 
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0000 0101 
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0000 0110 
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0000 0111 
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-9 
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1111 0110 


-10 
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>i ^ dUi jr. ^ CJ i jr t 
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-il-ij-JJ ijl 1 .1 j II (jJI (jA-a-iJI (jjs (jjLuJI aLtklll t_jj^SUI JJjlII Ij_2j 
^jjl ^ uiAj (JljJLI j-Aj tjl i iijll ^e_l I * j >« 'I 1 a K 4_3L3^a t. i 1 11^-1 pj9jJ1 
jLs-^Li (j1_a_<JI w a ' (j-o i J-jj Ca> i-iSj '''"ll J-*JI ^Ltaj (^^ 4-a JLa-" 1 u i 

(<u jU-VLj Ijljj JjLcll jf ti' • I j^-Aj i«^-)L5J.La cijlj uuJI (3jL>.) U-<Jj 
4 1 02 ^ oLla ! 101 ^ ol j Mif 1 10 ^ jL>.|) 10 jjutD 4_JbiU ^>iJLi 
(j^UL, ^ jLv^L, JjLiU ^iJill ^LtaJJI LaT .(...< 102 ^ i_a$J! 
I jf 0 plj J£ (jLa l£>>-5 SjW^J ( 2 1 - 22 - 32 > °) ^ 2 ■> ^ S-^Lxill 

J JjlILs . _}J_*J1 ( _ ;r 3 4jl3jjs (_£jLcuj (jjjj l) 3 ^1 Lc ^j-a 2 -J 1 'j ■ aJ (ji l_>AJ 

^ilJill fLkUl ^ Lai . 1x3+10x2+100x1 ^LoLi ^j-iiJI ^Lkill ^ 123 
i^LlLII ^Lkill IjSLtj .7 i^jLuij ^1 I xl+2xl+22xl ^jL-uj 1 1 I jjjJLs 

J-^Sj-a <_ i i n-fcj 3 jja ^1 Lc ^3j-a 2 _> jojSj i -ij i uijil a! LaJLll ( _ ;r 3 La£ 

(O^jJI (jL9 ' 9 Cr'l 0 6-° l^J-" 1 *^ (°4>" Uy=- Cr*3 'f^>" ' j-* 

JJjlII 4-a_i3 JJi^cj (jl (jSLa-i IjSLaj ■ t-> I jl 0 Lai (jaSLj (jl (jSLa-i (^LuJI 

:(JT JhJI j^dJI ^ ^UiJI fLk^L, ^j^Jll 1 1 1 1 1 1 1 1 





8 


7 


6 


5 


4 


3 


2 


1 




1 


1 


1 


1 


1 


1 


1 


1 




2 7 


2 6 


2 5 


2 4 


2 3 


2 2 


2 1 


2° 




- 128+ 


64+ 


32+ 


16+ 


8+ 


4+ 


2+ 


1 



255 



:OR J^ilt 4*Uc§ AND Jtf $JI 4m1««$ NOT ^pfciJI i 

« = OR» La! (j-a) ^JJul « j = AND)) S^K^^jJI Lia}L£ ^ j» jiei. 



jlila ^ Lal ^yfllll ^Jjij « V = NOT)) (j^a. ^ i(\ n^jjK V Lajtjo-i) (_yi«l3 
' fllHsc^a (jj-tA-a Cjlj " d ^ S 1^ * a CjLtLaX,)) Sj^o^jJLl dll a K II ^)Lb (^yjLuJI (J^J 

. LaLa-l 

Cjljl jJL L^jjLoj ^1 ( _ ;r A 4jiLaJil CjLJLajiJI aJJt p j Sj^i*- =L2jjJa tiJLutj 
NOT, AND,) oLlLmJI ^ iUlkla 2uLui J£ JjLI. (j' • ^Wj-S^ 1 

.4^Li. Sjlja (OR 

(jl (j^_aj I ^ i a ^Llia ^1 (jl i.Nj-*-) ^ I n~ i n a Sjj i^i_) J-aJlJ (_yjJI j-uLill (j^ 
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<j-Gl_fl> (Jjj-^J (jSLajj iOFF ^"iiill J I ON (J^LcVI ojSLj 

(ji-Iaj-jj-o jl (jL>.LLLa 'ft 'S-'tHJ-^' ' ~? (2rClJL>JI 

(jl jljj_ul3 (!ju>.!j !jL«^_a (j^LSLjij (_gi) J i ..I i .rill 
j (AND) « j» j £-Liia i^gi . jLuJ! (jSLI ON 3JL>- ^ j^uLHI 

^^ic (jrj.Ljj^o (jL^LLoil (jL£ Ijl La! ON (jjiLj (j! c-^tiJ ^jjs-VI ^jjLail 
I o i a (J£ (j-a jLuJI J-«J (jl <j^-«f (jljl i 'i a <_L!LLa> (jjSLu^tS (_gjl jjJI 

ljl£-fl>j . (j-u- I" ri U (j-a ^Llia J£ j jf (OR) «jl» (JjVl ^I'riU j iC tiilij 
}L£ J-^-^l ^Llal! ji (j^LloU JLa-f (jl£ lil 4-lC.j_oj 3jb jLlUI 

: JjJijJI aj J Laj La lj_&j ON 3JL>. (j^-Llil! 



AND ukdl 


(£.) ^ OR 






ON p-ull ^ 


OFF ON jp-uli jlJ 




( SW (A) 


— ►SW-SW — ► 


— ► lOFF 


(A) (B> 


— ► SW ( B) — ► 



jLuJI (jLa Sucj^j Sjb ^ ON 3JLv ^ ji£l j! ^-Llia ^JLLa (jL£ I jj 

J>j-«-J p-J 3j! jJt (j-a (^ 4_La *j^>- J£ J-4J-I Ij^cli-J 

jL_U jLuJI p**' j * V (^jjLuJI Jj La * 1 1 (^^ LliSLJj ■ ! I j ■ ^* i p < ga ***' a 

Jj(_)-a ^ JLC J I ((j-ala-U I JL>.!^J!) I _i «U j-aj-J La J-fliJ ijLuJI ! J-A Jj£>AJ La-llj 
i_tj=_j jj-al SJi^Lj iiJI_Lfl> . Qj fl-La-ULI j a i a II) 0 _j 4J j-aj-J La j-flij jLuJI 
(j-Lt-a vZjIj jJI AND, OR, NOT 3-j-SJaJUI ^Lji-s-tJI (jl V/La ^"ik^^ta 
(_gj^5cj LljLjj i(_gjl_«J! 0_jJ_r»J! «Lj ^> J V "i i n"i (_g jJ! (_ ;r L»-U (j^. I a b se a 
vZjLlUjiJI i>j-fli (jl IlILij 1 1 La 2^ 3_uLuJI jl Jl£.Vl (^JLc 2 J d La i 1 1 ^LlUjlII j-Lali 

.3jl^- (j I r (^-jLiiJI jjjJJ S_ijI_llII ^LajVl ,j-a ^Lu (^ic- 

(Jjl JL>JI tfJL^S . 4ii2j»JI Jjl Jl>. (J!>L>- (j-a I i eaj I cLj^Iall I CjLJLjjlII (jSLaJJ 

JSJ aJLLSlI oljljdl OUTPUTS (cjL>-3^ij) INPUTS (^Mioi) j jtv; 

^JL^-**( i u rlj A (j^>.Llia Lu jJ (jl (_paj-ill i(JL\LI (J-u ( u ' 

jJLoJI 3JU. 0 j-ajJIj ON (JX-cVI 5JLa. JlaJ I J-a jJI 3j^a 

Oj (( J BE I r-l » (_LxX-l I (jV "I SjiLaJI (JjljL>-)) _1 (JjljL>JI OjLfll CjUjjJM .OFF 
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. « ^j-La L>. » 

i2uc j^j Sjb OR SuLjjtJ! JjLS UfT ^3 j\ < ■ Sjta AND SLU*]! JjL2jj 
Inverter ((^jji^Lcb (^,1^. ^gjljo Sjlji J;l S-.'a NOT SJiU-t.1 SjljJI Lai 

^l"iiU L^-l3 (jjSLj j_ jr jJ1 4_JL>J! ( _ ;r 3 ■ La jLuJ! J- 4 - 1 *— 'Jt^' (J *J 

•.oVUJt ^^gJ 3-2-i^>J< Jjl Jo. 2uJLlJ! Jjl jl>JI j . OFF fj] (0) 3JU. <ys 

AND OR NOR (NOTOR) 



ABA 


AND B 


A B 


A OR B 


A 


B 


NOT ( A OR B> 


1X1-1 


T 


1+1-1 


T 


I 


1 


0 


F 


0X1-0 


F 


0+1-1 


T 


1 


() 


0 


F 


1X0-0 


F 


1+0-1 


T 


(l 


1 


0 


F 


0X0-0 


F 


0+0-0 


F 


(I 


() 


1 


T 


j ( NOR _, NOT OR !jb 


OFF j. 0 


>ON^ 


1 , 







. NAND _, NOT AND ^ os- 

Sj-uSLl! t. m < til ^_>J1 ^ La i ol &j 1_AJ_lo_u ^vSLa-) ^jj>. t ^ ±a La * rt CjLiLaX. liJLub 
CjI_j_Lo_«J! oJUt 3L£Lx_a ^JsljJI (jSLx-i lC ^^>^" CjLlUjlILi SjjijJll 

j! S-lsL^J (jji^l^c a| ji=Ij_uLi dlljj AND, OR <j-a 3JLu*. ^Ijii=ljj/Li 

(Exclusive OR) ■^ > — Tl ijtj <Ul»c 
IMP c Lubla^fl iLJUiij 
EQV^alSUJI 2l JU<sj 

<_ .j < ill jr»J! ( _ ;r 3 £ ^-<-'- a LJL^ iSj^~ ' 4-<jlLa-La CjLlLoX. vij^ij liJLufc 

2_lUjlJI o IxJt (j-uijj (Exclusive OR) 2^ ^aaJI «jT» ^J^l 3-lU-«JI . 3j_u£LII 
(jLa dJJjJ I < j~j .« Jl^.! j jT Lj-*}L£ jjjljJ (jSUj '(^jLill j! JjVl Lai » 

(jLvLLil! OJ-S-J LajL^£. jLuJ! L^lS V 2jj LaaJI J 3J!laJ.! Sj! jd! 

J-aLSill SjLi^. t^tb S-uLJI 4jiaj>JI . jL9>! j j (^a (ON 2JL>. ^^i) t> SU a 
q j q ^ LtaJISj P» :3jLlj(JI £jj-2j (_g JlJI w S La i 1 1 J^Ldll j^-Aj EQY 
I r 3 1 a~i £u U J »l .^"aVI 3_lLsj«J SJlall SjljJ! ^yia I iSL&J .«P 0 
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<j^a) Ijlj>.1j Latx^j (jl 3- LlAI I jJsILi Lajut£. ■ la jLlIJI j-a-i Bj A ^ 3*. I" a 1 1 
J£ QaSLj La J_t£. i La a3 jLuJI j-a-i i^l i JLs-lj ojsj (^3 (~ " a 1 1 Jj^LcVI <Jj-o. 

.OFF ^i>ijJ1 I o j J£ ji ON ^i>ijJ1 (j-La.l"rttl (j-a ^Liia 

SJiUl! SjIjJI t »l 2uW: IMP SllUjlII ^ 4iJL\JI SuLsjJI 

VI i(jL>.Llill Ltjielj (^jJ! oVL>JI £-jl*->- jLuJ! j^u 3_<laj<JI aj^i 
.OFF^^I ^ B ^L^lj ON j-i^JI ^ A ^-LlUI L&i3 Qi^ c^ 1 2-"^' 

Ojj_2-j (_gjJlj (j-La-ULI i_3jjjtil f I i eajS V I a j J a a cLlLsjlJI OJLA (Jia-i 

s I , y.aVI SjiajJ SJLiLSlI 2 j*l tj, j< II SjIjJIj l(( q p |j|» :3jLij<JI 

. jSL«_a cLajjJaj A I I go3 (J-«-»J OR 3j I J 



^CtJ (jl C(-^a-ua 4-Lga-Sejq 4_j_uj_>o 4_<j_i_u CjI j 5 Us * a ^J^j J^U. * a 

«LdJjJo L& j LlI^. Li 4jj£LaJ1 5 t^. ' t J ^ j_A jj ' JuLlj . <Li_u_ui ^j>. ^.Lu jjjj 

^Lc ^j^jLtlu IS ^ ^ ta j LaJtl^. (2>^-Ij * ^ a j U. * ^ 1 £JL^J ijr Lj^. ^-LxLaJ (^Lj cLLloIs 
J_LC (j ^-i j n t " I Lg-al J^ >-" < i ll (j^-aj 31 _iT J^j J) to i a (jl I 937 
3_aj^UI CjIjI jJI JJLc (jjajiej jji joJjs Sjjcj U", , „l it_jjjj,L>JI «LlJ 3_aj^UI 
Sjlj^sJI <L>.j.S (jjs (jjiAseJ (jl g-l Laj i 4jL3 idi! j (j-a jji^Vlj . £j|j_JoI,l 3 nKj 
Jl Uf VI CjjjLs. j^JJ I j-- I A"jl (_pJlj t_Jjjj/L>JI (Ji-lj SjJjjil 

tix_ijt_] » ) j_*_uL>JI iJ? _ujj . L^-La-C ijr 3 (J^oj (^ia_La i _ ;r l^ t. m i nl ^_>JI J-aoAJ 

Hardware (i^^UI <jL»^) tf^Llc ^,3 4jj_Ao^. SJLSLa 2 ^ ^ U ; 1 1 oLlL«jl!I J< 

Jj-j (jL^ *Ij_<j/J a_j_2_Ia_m ( _LjI i ii U j_L>. I j *C ^ i 3l.il ilijuaj La IjL&j 

* iajj/L>JI CjLlu3Ljj-jj ^^LlUsLjjJI (^LilLLi ^ < a ■ a sell 1 1 ijy 3jjl J ^jL>. Laa^Aa 

La jljCLal ( _ ;r l^. ^Lajjtl (jjs d , .." La Jj^-S ^oJ (_jjJI (J^J jLCsl (jl3 j»l 
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( 1 924 - 1 9 1 2) Alan Mathison Turing dlli^f <jVT 
Stoneys j-ujILj/ SiSLc ijr tt <L«-iJl3 4jj_JjjI 315 Lc {_ys 

(j-jj— J— «— U cA-C J-J— ><J. I (j— a J-jJ_«J! Cj <i U3 

LJLL 4_u^/ ojl>. (jl^ jlsj . *L«l«Jlj (ji^ujJ^IIj 
<j-*J '^-^Lh^^ Trinity i^^jj^ <yj oLlUsLjjJ! 

'(j-IjVl 5_j_aL>JI jJLl ^ LJLL jl£ Laju^j 

^jjJ! >Lul ^ miU <_3-&J ijJaii! 4^3 V 3jLc 4jjJ C^jl£ 
LaL«ILtl j jt^i \l jjl^ LajJ^. i(_gjLc j_lC. 

J_«_i Ls_l3 43jGL-ui JL>.| ilo->-Va . x-uLj/I , _3 , v , 

cUa^ ,j_a iii-LjJ>i (j-L^ j-$-Li U-« (ft^J-II <jl^ <Lii ^1 ,j5f I ^ , I ji^l 

, r,| . si-"- i ti if i »• ^ [ji oV^I j^id 

er^ ^dJJ 3 • ^ ^ ^ O 5 ,B. T. Bowden OyL. ,u 
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J^. 1936 j»Lc I j j ~ < ^pJI 3JL2-U dit lLLcjjjj c2jU-&Ljla pJt\ C-uL^ 
V (j-lJ! -ilj-C^M t_yz-*-i I Jj' a (jj-J ^j-J-Jlj 1K1— ll 1 .1 ^ell 4LL2JI 

SjLcl j? i3jc_Llj cdJi (jL£) .SjjLaj: diLlax. *!jj>.Li <_ . . ..-^3 (ji <j^-«-i 
(jl J>1j . 1978 - 1906 - KurtGodel Jj->>^ 5 U ^ : 1 '^cLl^ 

(j^SLi (jlj .>» *~tl ^j-o Lal_4-i L»JL>. l)' d)^- 4 - 1 « cjLlUdLjjJ! 

1 JLjju JLal j-La L^LjIj^j LgJjtjG j«u 5JT 1 .it, }L>. dilj (jl£ JLaJ .(LaLaj }LaL^ 

jl j~i -^Vl (jLS_3 ^J-yjJJ 4-aJL3 tijJ! (S-^llj JJJ^JI Lai .vZjLlUsLjjJ! «.UJL«J 
j-aLijj L$jLi 4_jLaj<JI a JJt <— jJiia . «3jJlj>J,!j 4jjLiJI 4-lU-*1)>> (_g jJI 

(jj jjlkJ! ! jjt <_ _» 1 1 ii-v (jLa ij-fjj i_jo-<j/L>. ^ La ■ La jjlc £ L«_i3 1—1 Lm. 

^SJVLi 4-ujlj La l_i-i^>j ^ I j_u£ I J^>. Jjj 
_}j»j?e_a lLLI]} (j-^- 1 iL ^--^iA9-^ (j^. p K**t t (jj?e_t£ . 4jtltt (j_a Uj^>« 

'■(cjI a Ktl i_sVI CjLla CjjJj 43l n K (ji (j-a (O-C.J-II (jlr) liuJLal! r>> ^-a 
(J-a-»;J (jl^ LaJLi^, (^jjjSUI i_ijj_uL>. Jjl p 1 1 -»'■» sLLiC dJLyjjj j^i Lj J^j 

. Ace 0 jjt Cm n ( .ij j" 1 .1 Mi'tLa 

3jij^>.j_a C-tjL^ Sj_lj>.jJI «3j£Lail» CjW! (jl j^jCLi (jl JjVj 

(j .1 1 til (J- 4 -* - ^ t. m . .il ^_>J1 (^j-A 4(jj-SJI I JLA (j-a CjLj_Lu^LxJI jj>.!j) 

,j_a lAJLu C-^l^r-JI ojjfc OuL<j .^btJ ^jS-uLCus 

.t_i^LvuV! IlA^J j^><-il La «L<t3 (^yjt ^-LLii^tlll ^-fJJ 5JI C-uL^ JLilj . Ltjjj 1 ."it 
(_Ll>JLi ^J-u-tt 4i>.Lia 3j_i3j LaLaj SjUJl>. Sj£Ls C-uLCa lLLLjjjj 3JT Lai 
(jjJijiSI (jL^.jjJj^l QjuJiS (^Jl 3ja£: 4jLUjC-4jt£j .3j£Lit.l cljWI (j^s^LUI 
jJlSj ... I jSL&j Jl^l^JI (jJI J^-I^JI isLbLi uJj^cJ ->Jjl)I i-^-C- ^ 

JLjJlj>. (jl j i 11 (J a * It 3j-SLflJI i>J_A Jl^-**i t nl J_a£ dJLuj^aJ Lai i JlJj-i La 

. LJ£ ' a b se a 
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■ La a£ L»j V L^jl i_yJb lLLLjjjj 5JT L$j • a ■ eul (_3J.II 4-uj/L.u^/I <La^aJI _jj 
*j 1 * a * (jl ^ mi til (j£Lg_i La (J <j mm! ^ £__u_u^a3 (j£Lg_i (j^J * _}l Ji£. VI 
(^j-A La Lal_a_» jj-JLij i(_L>.1j_g ^^Jl cLlLjjlII 4jj^>o ^t^" , ,. » Lui LLLLaj 

^IjHi.! (jSLaj 4jLs i(4HjL<JIj Sjjl^JJ 3_lLoj>JI) 1 c jl (j n j t Lajjj (_L>.!jJi.! 

I J_j_g t4jtj nlj CjVL^t_g ^^ytaJu I JL&J i(jL_ujV1 (j_g Vj_] (J_ojlJ1 

lLai 

*L»-gj_l (jSLg-lJ . CjIjIj 1 nil ^JLu£ua ((__,_! LcuJ VI) Cj ^JJjJIj (_pslj^.VI .} JjLlU 
. i_iiLU V g-xtaJL (_5-fl>J i(*GjLij SjjLX-g) CjLlLiC. jjcuJ CjWI tfJLfli (J£ 

(jLSLa ij«JL«JI ljr £ jlj-LaVI ( __ r jj_>JLl! (_^Lie-<i/VI (j-g Ijl>.Ij dJLbjjj jL^ 

Lflij L_lH_C l_l 4_j_g^a-jJI (_L^1 ui tl (^^-II j-La-b (jL^i) 1 ^ mAJu f.^ mi (J^ (J-<l£. C-t^_l 
jL^ Juii 1 ajtv.tl 4_3j_i_g L1L0.I (jj£j Vols* L$J L_iJL>«j 
100 ,j_a t_Jj-2j La 4_jjJ jK li_o. mi'mI; (_j.II Lusjj <CL».Ij.J <_i£jJ }Llg 
4jLuaVI ^JjlLlI (jyj-LaJI (jL*J' ^Lcjs) 4-gLj^ (j 11 iL (jLSj . flJLcl 1 11 a 4-aiia>3 
CjIjLq_3 (j 11 j 1 t (jL£ ^l**i Mitl (^y^J • l_Uaj-»_a jL^ (_£<^JI _j5l2JI ^^^-g^** (^P^J-S- 1 
(Jl « Mil 0Jlj>. ^aJ jcJLlj JLaJ . -Sa^>. ^a ^j^_a_Ll ^LflJ (jj-i 4_i_aAjj L^L>. cLtiSaj-^ 
iCjIjLiill jjLuai 4^Lo- w j u i_ kj^ 1 ^ j<sJ 4j| V! iSjl i 1 nil (__rl^. 1 flj.^tl 

<_ 1 1 1 11 _)j ■ 4_2JL>-a 4_Lla-L> ^-LlS CjljLiaJl jl£ dJJjJj 

juw JJLC Jju J La »** Oul^ (_yjJ0 £ ^-'j- s 3 1 1 nl 1 .1 j^a d'^j-vlj 2 K uJll 

^ j * CL(3 (__All «U_o1jjJI Cji-ij-tia JL*_i 3 * tjL^ JiIlS i(c_A_J1jjJ! CjIjjJ jj^ 0 
CjIjjjJ! CjLlo JJlC 4^jjla L^J!>L>. (j-a (jSLaj dJJjJ 3JjL«ji JjJaj j<u d ■ 
. i>j j 1 .1 «Lij| CjIjjjJI JJLC w i a seJ (jLCfl i3 1 1 nl 1 .ill LLagj '— LfliJjLj i—^aJ (_yjJI 

4j!jLoS (jL^ '(J^LSj L^j <L2jiuti! (jjs 4 1 . ol . ..tl (jl lW^J 

dlli (__rLc 'j-" ^LjoT O-Slc Ji^j . ^ 1 1 c (^yJJ i?j j i ii a j^jLu j<u d I i ill i nil j-L^ajj 
jj^ijii. d 1 1 ..I i nil 4 K i"i a LuL^j (_Lt=;J (jl (j^Lgj Ij^^- L^LulSLus (jl : L^Jj-Sj 

.(35L9J 

4^j| miU jLCfl .dJLbjjj CjLgLalLflil j-j^I (_f JLs-l sLUsLjjJI iJluL^ 

jL£ Lij -(_Lo- (j-o 4jJa Sj IjjJUIla VI ta *j Ljji3j_g i3JL^alaJI CjLal i u U (__}L-ljji 
(_3_L«_j (jl jLLcl JlJi£ i^Ij i ii 4TtC.Luj C^jLS^ CjLSI i intl i)_L^J i La La seJ jl JUjj 
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Jj(3_? (jL^ LajLj-Cj 4JLlaJ J J uij (_gj-J! (J-l>J! 4jL$j j^fl (Jjjjljcj 4c Lu/ 
4j^»j^La ja^J (Jj-uj-j La LJLc. (jl^ 1 uu.lL (j-o (j^ 1 -^ J I J^i)-^- 0 ^ O"^ 0*^9 iIjus] 

i^^" 1 ii U (jj^C Lfl * ' ^ rt tl)^J • Ly^j t^jLc La ^ Ld3. 4jL$Hj1 J_*_l LlLo*t 

i^jdl cL^iij i^jLl!! ^ j i ^n^j 1 3LjJaJ| ci) Lei , „U J^."" c^J^" 
.jjLaj J>L>. J_Lji S^Luiji i^jJ! ^-Ay^l «!jl«J! 4ia 
. llLIjj^j fiLL^jLj tjL^ ^1 jj^s j-ujlLa j-jSLajj 4_jjjJo i_dl_LA o*jL^ 1 j^SLaj 
-J <j I ■ t jf «lIjJL>J i juJLalllj ("ijj^jj ^L*I&VI JjIs 

. «G ^_a ijr 3 Ij-iHiLua I u-ui ^ uiAJb s-^-Zu ^ jl ijr ^ <G_}Lc OuL^ j-a^M 4_iL#j 

^ » " " _ll jjjj Ciljjl Lajjr" i ii a «LuLj^£j i_)jL%3j CjI j 1 1 nJ ^La _l2j3 

L<Jj_La I J » * i a (^jJI 4-uLLa-i$JI jJJ ' a ""^j (jl I J j' a JjLs. L<Jj_La 

(Ji-J jJia . I JL>. Lij^c t_!jLrtlII oJLfli (_>^»J Lr^ *J"^' jJ-tl -iljJJj 

4cL-uj 4j_oj_L] I j» * i a CjLjjLLij ^Jiisjjj/La ^^Lj^SLI! *^LLaJ! ^-jjJaj-a ^jjs ^illa 
4-aJij-" i nl jJI £^La^/l Jo- I O^i ~;Utl Jjc^La (jiuu -N laJ S-ujfcjJ! tfJL>. 
4-uljj ir-i SjLc «b jj Oul£j . j^jjjj/Lj^J! JLuLuj/ jjla jjt oJLfli >^LLi!l t—ijLao 
i>jL_u jj-oX JL9 tJL^- 1 l)' (j-* kAJ* t-lLlj-Jj i4_]jL?o j j i ii ^Lut »l j mi^/1 jj-oX iJ3 _a> 

. 1954 



dJLbjjj ^j-^j (<u ' 1939 j»L»JI ijsi S-uLJI 4jIL«JI t_jjjJ! c^jlIjuI LajLic 

3_uij^I! 3JT 2u^J! 4jLc ^ >Lic jl^ ^jJ! tj-iltl £jjjka ^ JjulLI 
LjJjlII 4_uUVl S^LlIII OjL^j . jjjjt oljLil jj-aj dJLil a jLa-~ i uj ^^111 
4_a^.jJ (jJI LiSLuLajjji 2^j,Ull J^Lj/jJI JjJO 3JT aJLseluJ C^^J! dilj 
2 i 1 3j-a_ulJ1 j-uju ( 2>^- 4 - 1 ^jLs i4_jSLuLa^jjt 4- J La- t JI duL^ LLj A 

^3 J^S (jjs 4jSLuLajjji Ojj i aj L&jjjsj disj i4_uLd! 4^jj1! d la . ..Iji 

V J-jLj/j 4_lLl^ (jLSLaVLl jl£ JLfl^ iSJV! OJL* al jiel^Llj L^jJaJI 
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4 ^JLlI^j 1 * j rt m*aj 4-JVI jj-a ^Lse ' " i j-^->*-l^l £-0-0 Jl9j 

. 3J^M aj-gJ ^j^l ^ij-a-JI t;r l£. (Jaj u<l 1 Richard Lewinski (j's 1 m^J jijLJuijj 

JljJal (jlc- W^Ji I jl'-j" 2_uU.Vl LLlII SjLlUI ojliT (^1!! c-jljLi/VI j>aj 
JjjjJsa j^)^ W-*^- 1 ^^ r- **' ' "U j-uaj-ill ' d uiltlV ' (jt ^1 Laj 1 ul Jl9j . 4_ayL*_a 4_o* ^_a 
"0 111 JL3J . CjVLaJLvVI (j-a ( _ ;r jL^_l V JJLC »" 1 11I j I U-^-tlj SJjL>J,| 

j 1 ,< t l jjuJt ^1 SjLil LiiJj ^j) .JJLLtl 4l% a_uU.Vl aj^l j^VI 
3JT» ^Jt j_aVl a_uUVl 3_ftM c^l£ jus ^aj^l Uj^ij ^1 JlSL<i>U 

OjLik JlLa (-;r i^. J-aJtil joj^LLI V i"itl ^jtMLi lLLcjjjj cj^J '«> f I <J Jj3 
3jl_j_txJ1 j»£>j_a iJ? _3 4_C j ^_a 1 0 ft>1 Jl>>I i^-CLulii ^j-uJT *LJVI ^j^itlu 

J L 

Jl^_i_u^1 J)J ' * ' ^ II 4_u3_4_uJ O-a J-J>" i ul Jl9j *j A ^JjLi_uj JSLtluJ «L>.j^t3j 
. CjL>.j^e_a Lg-La p I" 1 ujj Cj^Ls-JUu (Ltjjjj) 5J| I aj^ajj »l oUll (_Lv3 (j-a 
Jjjj f-ij-^" LS' f 1 -^-^ *^>-L>- (jjJ 3JVI ^1 Jl?-" 1 ul (_gjL»JI (jr-i-V i"ill (jSLajJ 

. L^Li-l ju 

(jSLajj SJI jlSLllI i^gl : CT jLt.Vl aUaill ^Lxial dJLcjjjj 3 ti$a OJii? Jiil 

. \ a • . .. « A j ,", II 1 « ^qJLc. ( _ ;r L^.» OJ^-J (jl (jj- 3 ^ j"j '"' L ^ w 3 3JLu/jJI JLS-I 

^Ijl^-**i 1 ul ^£ ^jj^-u c LLl>. i mm 4jjI^£j 4_Lajjl i_dJ]} ^J^l jj-a ^ JL?-"i i ul 
4_IVI ^J-jljso 14J t^Lj 1_jI^l>. (jj-ajrej) Lufc . JJmJ iJ? jtjaj-lII jJL>JI 

LiLlSLaj LikJ_«_i I ii-i^fl JJ-kJLj (jjLSjj 4j-L«j>. (_gjJI JJ-«JI yj-^ <- ' ' i'"*^ 

j J * ' "*~ ^ j' j;.'^"^, 1 Lol ijj^' <V"tl ( _ ;r Lc^Lj jjlJ i-LajJ I jjjjjj 

Jfi ( _ ;r 3 '"'I se-pe 1 aalill «Ijl>-Ij Cj LU^jeoJ I jlji^J (j^Laj 4_lL«j(JI ojut 4Jxml ^JJ 
Jii ijr 3 dJLuL>.l se ' LiLlt La-lJ . 4_u_oJt-a fiL?e_uj ijr ll t^^Jj t^J-II J-a^l i5j-a 

( j-altjj . jlj-£liJLi Ct I <i K 4_Lti_Li2_>J I «L<i_lI1II ( j-a J-*^' * llS^ i i S J La 

^ j se 1 ^>**i tl d A 1 ^ 4_ji_ajtll ^j^/ ^_<i^t3 ^1 jj-a ^JLlJI J^SLa-i fiLjL) cLt2jj-LaJI 3^9 

^jl jJ^Hll ( 2>^-a-iJ . ' ^Jl » il 3->JI ijr II «Lcj-toij Cj Li-LaJtl! I 1 ijLaluj . iJ? jl jjl 

. Lu 1 . 1 \ (J^^u j-al jj* "-^J^>. i_!jjj/L>- (^^li. 4jLt«J 
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(jl ^iLu-C iCj^yi COji I jls Sj gill £-a A ■ a I « ( _ ;r <SJ! CjJLajj 
^1 J sell ( iiL) 4^t_iJt_t-£iJ1 «L*jj*.jIlJ1 ^jjjGJLj * dut£j 

lLLcjjjj g-l ta-i i i 1943 ^Lc Jj^l Q^jl^/j j i i n_Q j <j i^i 3jL#j (J^J . 3j_<LuiJI 

j»L«_u3 1800 ^ I r t_ij_<j/L>JI ^jJLs-lj l5' ■ Colssus q . ..jJj^ 

. (Sjji i^i vacuum tubes 4_u^Li- oLol o i^i J'C uu) thermionic ((^jIjjs-jj^dj 

(j-ajj ^jjLUI j^i I <j" 1 # " KcJ-aJtJ! i 'n i » j<uj/Li i_3jj<3 «QJIj Jajj_»i 

j! i L^ijitj (j^Lx-i V SjLjjj. 3x.j_tJLj (J-«-«J! Ijljj u-^>- i5J^I * ■ i a (jj Loj 

Lj^ii. d ta i ul^J sLuliUI ( _ ;r 3 j-aj 5000 J Jjlaj Jajj_Zu (j-a jj-°>" I J 1 ' 

Cijl£ i naeU 4JLjL2JI ^ dJLbjjj LaJLic 1 1936 ^Lc ^ 

(_p_a L0L4J i>iLjjJI j La * 1 1 lJ £ ULc j^l^J! ilLyjjj JL2J . ^ nUtl 
^ a '^j j_Lcj .«Ls-jCU-i lLLljjjj (jl^ jJI iBertrand Russell J-<-ulj 



jSJo olfill 



. I t}\~* Jjjj SJLuia ~ 1 1 aj dl!j> (jl Jj . Sj^sLiJI iljVLsJ! JJt, Jla ^ 

(jt CjLlLajlI! jj-* 3 «L£^a_aj?eja (J*C mi (j^C- 3Jl ' 'iU JLaJu (jl (j^-aJ 

' d ' "■' ' - ' I J *° * Ly^l ^ 1 ^j-? 0 d ' (jl ^LH^c-i La JS^j . 3J^M LtJLflJj 

tCj\ a j U**iT1 3JV1 (jt^ 5jio3. (j£^ (JjLoj <L^_ua1j CjLa_Juij 

iSJt 1 11 U (_L». 3JV! g-taj 1 uJ joJ I j)J 4il Ji£jll (j-aj . LuL>- ' fl.2j (jl I nlr jujJx.j 

3_f^M slLuj/I (jSL«jj j-^. j p- ' , ''" i ^' a ) • I J-jI (_L^3 (jl (jSL«j V L#jLa 

oLo-iLlIJI ( JL>. I jl) «3« lLLujjj 3J| (. 3JVI j-J-»J I J-jI (jSLx-a 

CjLo-lLOJI Jl-la Sj <>j)jL3 L^jl La£ i4jjj/Lla 5j ifuJ djjTiSU,! d taj 1 ujJI 

Lai? i(_Jj^>.| Jl-k-j 4 a j I <" L$J ^Jl^jj L)l>. d taj 1 aj 1 " i I j La 3. ^1 Ij-JO C"*"^ 
I j aJj iSjjj^iaJ! '"■ Leajjal I jl ^jVI S^ljJUl j_ijjtjj 3_j!juJI ^1 SjiajJ! Lj-iSLaj 

^pJI 2 U ^ ; 1 1 ^ 3juLU! 

VciLiLaJ! ojLA (jl .S_JLlII 3 a<jU L&jLLalil J}L>. JjtC (^Li^j^j Vlj 3 n< jU 

.(Jj i n«l1 CjVI LaLaj J) ^ ""**'" 
3Jlj>.j dJl_i_a i* (jr jlu (_L^ (J-^2j ' Xjl . «lj^>.| 3j^Lj (jjs dJLyjjj 3JT (jaSju 
Jqjj.iI/ dJLiji 1 LuL . jjslj^l jl CjLauijuJI (jjs I J Jul jj^jj L^-*" (j"*"" ia^*r"tl 
CjLu^xj Jaiajcji ("J-i^ i— sLiiaj *L^bVI Jajjjl/ t—ijLs Laif) (_^-iL^j V 

La 3>ljJa L^JSLaj LaST i L#ia j-jj-^ JS^ (ji^. 3jLjSLI! 3J5U (jSLaj . 3jjl>.Ij 

i(_3j-j>. jl ^J3j (jr-^J i«3jo*lj 3^3^ Lai, » ^-JJ-a (JS^ ^i n**i )J .^J^J.1 (jj-Lc » loliSLa 

i Ljl_o~l 3jLjSL!I ^_yz LJLi- j-^j-tl o_j^J o' o^^j? 'f J-° (jr^ , *-' J Ll^ (jSlxj 

i(— aJ >JI (^1 Jajj^iJ! ijdjjj»2u data CjLiI j 1 tl j_uju SjjjjiaJI JU£. (jSLajJ 
(^jJI tjjj-j^-lj (jl Jajj Mill (j£LajJ (jj-Lc J)oJ*.^a ^Jt> La 3^5^ 3jLiSLI1j 

.3jja (J£ (_jj3 JL>.lj JJ>a jlj ? a i I M-^-tl j| ^LaVl (^Jlj jl 1 .nil jl (jl^jJI 

1 Lajj iSil I j>aj l5 j-II «read - write» <_>ulj j j' a 3JVI ,jji liJLUI j^ajjJI Lai 

Ij^j (jl £JjJ.1 (^r^. * JallSLLI JL>.1 j^jjJJ (j£LajJ ,^_l^a Jju LtJ^a fiU^L>. (j^ 

(_Sjl>. jl (iSj j< 1^1 4-uLa^U a 4jtla^)) j-xjJ! (joSoj .^£L»IiJ1 3jL>.J (^jJI JO-CJJ 
i(_L^.!jJ.!j CjLsj^/I J-J-ajv ( _ ;P 3 3JV! ill ^JLvu . La ■ 1 ajj . IjjsI Ji-aj ! jJLc jl 5j 

^1 iiiLuJ! cuLLI illll ^Lli ^Jt t^Jlj 3Jj*I jJ! 3_lL^!jJ! LglJUJ L«j3 VjI 
LaLoIjj Sjj jl>J! jjsIj^/I jl S ju jijJ! cjLlLjjJ I j»l jiiduj/Li LuLi i L^j j» 

. read - write u^lj (j^s 
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4jjL2_4iij UH; 0O3 (Carl Rogers j>>-j)j JjL^ tS-S^-y* er^- ^L*^-! 

0>Uw JlII ^Jl-A oLj_L£LI1) ^hrttl d)LjJ£LJ1 J-t^aijj ,4_jj»^>. 

^_al_jj-jJ1 (j-o j^ua^JLl <—)1j_>J1 jlltiejj . ^Lij^^J Cj 1 j Ltlu L£^ 

(j o i eajj (_^<JI CjIjLlo~V! (j-a -SJ-C (j-a i4-ul j ifug 
(((j^jjJI » Lai i3jjLj>JL! <(4_lojfc. VI (j_a 3-aj?ca» iJ3 _A * ) ^j_ol_>J! CjIjLlo*! 

3jjj>.jijJI cjIjI m'h h VI ^ Li£j . < i Uj s^yi Jj-Sj (jl jj>. 

(jj_)jJ1 ^Lajl jl i"i**i intl * i^oj-oL^II 4_u_u_ujJI cLLiIb^JI (jLb ^(j^* jl i"i" i ti a £-a 

«L>JL*_a L^jLi dJJIi ' a < gaj (j£La_ij «tl ^cjjl ( jjs ^3 CjjL^Hj 

(JjlAJ (_^ajj-aU Ij-al jl I (j Q ' **'**'" lIo^iS cLu_oAj (_£l) 4_l#_o*^j 

J£Lij .3_j>JL«_a 2 taj. j! ^j^jls^Au -5>^J (»JJ>J diljj (*(j-<i (jc j' 
jl i ii U (J-i3 (j-o lil! !i (J^3 (_£jJeJJ (Jj-Sj I jLa JJ-Sj (jiaJj-ll (jLfl cdaLjiJ 

. d ♦ se mi a 4_uL^t_i! ^JJ ' ^ * Js3j-tl/ jl Ju£ (jj^ 



. Lj| ^ j_A ^sjlj : 4j ^jj-J! 
■ i dalS i"i a [ \c (_yij^j3>.l 1 1 > i .i ~»- i jj tl , , , , t- 1 1 
(jj *s " i .1 dJ-il (jlil i Ijl>- 2 j j i a c (jj-"' o^' j'^l 'o-"^ 1 ^ 

. . . . . . ( p ij o j 0 in rt'i Tl i i i i PtT I 



266 



JSJU yjjJ\ OliUI 



Lot . Lfcj^aX. fjja Oj Mir 4j_}L>J1 ijr 5 dJj [^JlIj LuJL>. 3Jiila_a LjT :<Lj^jJJ1 
till j3 Jj t fl-iS jj?. I_i_u3 Ij jj L>.jJ 1 ^j-^* i Lj Lo- I t tu-Lgajxti t ^jj-t-i I ^-LSJ-gj La 
(j 1 J I Lax. I J-i-uj L^J ^-c-t-uj l_L(_u CUjlL j^yliJ 1 (jy^-t-i 1 «Lu3 L>. j J 1 ala V 1 

Lulu VI (JjlSI ^jt ' ) 1 j • <a 1 1 <j_a 

. til! L_i|j^ ^q_ijl2j , ,.l ;J\ ^_L4_it • w ' ■' * ' ' ■ ■ . t^T l 

4 "i ^ j_a_-o J-Jjl La idJJii J j ' " dJLit jj-* «LojL>. Cu£ (4SL>. Lua) S_^ajjJ1 

. I galg ujJ^I i_^-tjl Ctft Ijl L^_i3 till!} j^utj ^JLa j_A 3JLuL>. 

^j_u_J La LLlJu 4_aJ (jl LlLtTuTn-o L^jI ^jj Ju^Sj dJLil . X^jlmJu1\ i t-U-LaJI 

.^jiLZu (j! Ls^O-Jj I .till J 

oV! g^LXu.! : Ut ,„yA\ s ,,,un 



lJr £ (j-K-o («-J-2-J lS 1 -^' (jr J ^ J - l - a <j~'^ '"' ° L^jJ . jjj^J Lj ^ojlj :<Lj^jjJ1 

3K .1X1 3<jjU Lr i, La Sji^l (^J (^jJ^j (jl liJ-lSLaj : 0 ■ i^JaJI 

^ 4_Lui ^-j_aj>. ^JjJU^ -U a LbjL>. CUjaiLs JLo! i 1 'i i n^w :Aj^jJJt 

JU>.! Ij^s- J_a 4_lSLJ t tl j -»■! (j-tiV j-aV! i^jLl ^ di! j cAvsj JLaJj . ^Jji 
i3j!jLi!l J_La till jj 1) i ajj j«J (_,-liV t_ujJLi jjjI/I . La^LLil <_ 1 1 1 n (JJJ w *jj ' 

1 J_A (j-* 3 (^^-alittl! 4jL^-**t < til (jjs ^-' J L3 ' (jl 4 1 f i 03- :AJ^J^JI 
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... \j£jt,J ... 

B 3 i „1->JI I al£a.f jju-aj V ^^lll j S-j^LS-jiJI j-ii. 4j>JL«II 3<jjU (jl 



dJJj 2 j 1 iLflj 4j>JL«_a 4j| ^ JL2j jl (jSUj oIjLulII oj-Aj . (3_^L>JI 

Djut j_UJ (jLj dJJ 0 1 11 j V J'C i"i_t S J tit U CjVL>JI «L^>.lj_a (_JjJ (jLjuVI 

■ 4jj uuJ I CjLLa-~ii nVI ,2^C. 4jJ"^I CjLlLa-" 1 11VI 

Aft » d**A JA 

Mill jl) ^jl i tjjVi^ LajL^IoI ^ Ir Sj^L^j j-cLfuIL j-^-^ 4JT f 

Lj-J i n ) I oil jj-O • 4-ul i nl^M j-cLtiull djt-uJoj L. M I nlj->J1 4jlj_lLJ LjjUJ_>»J 

I a ^ Ja ja^a 

tj^.1 ui a CjI j 5JT 4cl_u^3 ^La_JI (j! .«4-ul 1 n lVI j.g.1 u4l» J_43- l_£i>" Ct^ 
jaJ L$j| (j^ftJaJLj (J^jLlJI ^j^* 1 .4JVI ^ «j tla ^Jl LujJiij Lji^ j-jjlj (jl (j_a JLiV 

SJ I jj* t_i jjj/L>JI (jl ij_UsL>JI ojs ^J! (jy^j • « I'"'"*" '-" ' j 1 <a I (Jj SJ I jjij 

(j_o Sjji^t^ Lcl jjI JlL2j (jl L^J (jSLxj 4^j_>JI 4_ul j 
(JLlLo ljr Jti (jl 1 11 t^LJ (^yjLjj-j-iJI dJjl 1 nt I (_yjJI 4jS_uLajjjVI 5-1 1 1 ui tlj 

: i_il_uJI J 1 nil (jL^u^M L$j j»j-2j CjLJLjjlII JSLi ^j-2j i LLoLai j«jLS 

i((^4^sj-u^ jl (JjL-o) ' dgjajLtH 3^La 4^Lualj i(_^a^>. ^5 I J * < la J ij i^LLI (j-^Jr- 1 n" 
p la-t rt ^Jljjj 4(^3 j-j (j_uj^_U J 1 nil J-1JL>. *iLo 4^l_ualj i4jLjj-t3jj ^ UL 1 
«l j-^JI (j-o jLu jlj-ojj '^i}^J-^' SjijUaJI Sjill ^1 jj>-" 1 11L1 (jjij^HI (jjj s;U,l 

cjWI (j^L^ 5JI 1 nitl (ji jj* Lla (jL^j^l j 5JI 1 nill (>u j^^II 3>^' 
2 ?U"U 5_uLj^ jnll j_lc. cjLlLsjiJI jLjoV (jl 1 ujVI (jlr I jL«j£.I 
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jj w I c ■ La « i a 1 1 J dlljj (J-«-«JI JJ-^? L? 1 -^' (jLcujVLa .JjjjlILi 

JjulII j j i .1 t_ijatjj (_gjJ! (jl ' niVI 4j! 5-g.l i nil . U . . j| Jjj mill 

£^1 JLi til) j (jLcujVI Jjuljj . J l*-> j«Jj Ltj^Ls pj £ Lj-!^l (j! ^'-^ 

^ « i"m t^J-ll ^-A (jl i ii tVI (jLs (J-a_*JI w * I Lojut^j . cU_oAj _sl * t nl 

(J_j_i-aLdlJI j-^h-^ * ' ^ *" 3-^ , 1 * i^-<-ul->*-ll (jj 

^tiaj i "_' V (j-^' SjiritU CjLiI i n-»JI (j-o j-u^ JJ^. *lj^>-l ^jl^" i "_' . 3 J U 

(J < ni 1 I ^O-a^JL) (jt jjjjLJI *j la • " £jjaj_*_uj V La^ La 1-4-1 i L$J aLtaJI (jjjLUI <- < \c I 
liL-u (jl (^rC-l-S Vj • ' jjjj g^j , ,|| (_£J_a ^Ir j ^a-JI "tcLu/ 24 t_sl_uJI 

. (I 0 j I i ,i >l j < mi" 3U miU j Ij-LS. 3 a <i iMI 4jSLuLajjjVl 5JI mill ,j_a 
4jl . 4jSLuLaajj^/l 5JI 1 nitl 4 1 uij 1 i_lauj/ L>J I (j-a i_Said! JJ-J-a V (JjILij 

. uu i II (J* mi 0 II jljCLal _}j^?e_a 

4_i^.l_oJ *^1>- (jj ■ 1 a « U ((jjl j i<iLjjJI) (j nUtl ^jojjjjl (jl .^-jjjaall t_J 

oij j*"^ ' . 'j t" ' "- " (j d 1 0 ^ j 5 *^ n d 1 ii d , ,, a 1 ^ * 1 1 

(^jJLc oLiLs- t JI (j-a «Lc^_u-a «lc^_aj?e_a (j-a 4- J La- t j aLiaJI 1 SjljJI 4_Lt-aL>JI 
(j^: ^Ij-ll i-3 Jjp 4_Uj}ie3 JitJI mJJl! (jl (. 5_uLij < j<tl oljLuJI 

(J_«_»j t_ijjj/L>JI (jla mJjj>.I 4^j>. (j-aj . 1- m 1 nl jj*JI j-j^^ 4_ujjJsjJI ajaLLaJI 

«Lt-£sL>. JaL^-il (jj^Lc. 1 <i rts^l^ JUiILjljj .Cjlj-a (JJL*J1 fiLcj-i_o (33^ fiLcj-i_uj 

(jLaLLa-i I 0 it t_) jjj/L>JIj (_L2-«JI 3 tall jju-a-a^ CjLijijIISLIVI j 1 ml (j-o 
,3jLA-II .^L«JI p j la * ~ 1 1 ( _ ;r 3 I 1 j Lj j-;^ 4jLiij j-a ((jLu^pSLII) (jl_oLjj_i3 
SjLa (j-a jj>.VI (j^jj (jus- (_ ;r 3 ''Lp- S^La (j^s (jjSju Jj^l (jl 
(_y3 Jp-JJ C^*" (jr 3 ^JJ 1 * JL»>J ^La jjl JL>. 4j| dll j (_ ;r L»jj . 4.O. J-^. 
4j| VI i«Lujj>. 4-a-fea-l Ij 4-aJajLi 'Ljjj^ *ljj>.Vl tfJL&j .*ljj>.| p^ljJ i. 1 1 nL>JI 

. JljJ^jJI SjLclj ^LIjJVIj j_a_iJI (Jfla C)l jl nr (_y><-!l (jjLCIl -^Ji 
. fiLul JLjj cUaL-oj ^ 1 n ill (Jl*\ Mil jii^t (^y^ (jy^* ijr^' i n 1IL1 d La Oj a j c I ui II J 
<_ 1 j-r" 1 n~j pJVLi j » ^LcjjVlj j LajJI *Llx-!I CjLuLCJI ■ La 1 "<< c-JjeTuj 
4-pJI S^LII (jLa 4-lL>JI (_gj"i 1 11 a (_ ;r Lc (_^>- • L^jLi£jI i hi • a-iSlUll Ja^j_Zu ^1 
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. jJI jiU JjL^j *! jJLlI thjLX u - La uij J-oLc (jjkj i4i^.La Jj SLtAJLa clulJ 

^LoAJIj i CjLJLjjlS i4_uLjj_LaJ! p LaJLlI ( _ ;r 3 CjLlLjjlI! JiLo Ji^-JJ 

CjL>.^_i-a^/1j «i1j»iiaJI Cj^L?ej_o p j La ~j ijLjJLlI ^La^ CjLc Jj^**i i u 4<j-UjjCLU 
a I La ' tl (j- 0 ^OL>.J_fl »l J miVI (_L£ ... L&j_j-CJ CjIjjVIj 

^Llj! JLl«-J (jl 4jI£LoLi (jl jjt . — » tl ^LLajl) mJj^»VI 4-uj/Lu/Vl d o i ii tl 
j_al_La_a (j_a Juj-LSj (jVI LuSL»j 4jI *Li3 liJLiV Lxjsj . (jjLCjj) cU^ijj 

pJLj 4_<JT iLi^ai) «Liijt (jSLx-i <^p- ijjLClJI liil j ( _ ;r 3 Lx-i 4-l>JI <L»La '*^t 
^ji Lajq ^Luuj ^U-UL) p_) Jj3 a .m£jj>.| CjLJL_ujj ^ x-LtagJ LliLjJL-aj^/L) L^Laj-Ja 
li LJI tjl j ^ £jJLitj ^ySLIj •^rP^' **-a- i n'lVt j Lj^LiJI 3x.l_LuaJ 4-uljjIie-a 
p>T ) d 1 v^ fl 4j_al£[lLa *>J^ ' ^3(3"-* L)' La 2 ^) ila^ Ll i1j l9 j-cLiiA 
(J^La »l mi 1 2 J-jLj-u^JI Cj^ i uJJ I!}lj3 . 4_o* 4_lL>. lX&>. ljL>. j-jJLt-^ 

^.a iiLAJI ^Jl Ljj^jLj 1. 1 j mi mj! jl^-j V <uLa i(Ijl». Jj>La cJa^J I l^j! 
((jLutj » 3 Li p < n"wj ju-ul jj-ulj *t-J <_yi3l^>. (jl ^p*) (( \j-£^ )} D^^j 

(_g (jJI » ii it i jJt jjj (3 1 «Ll (j£L«Jj (j ii ii i"j (^j^. 'QJ^jlj "it! t3^^J <j-° £^3 ' a 
(^w ^-^"^ J Ct^ ' f |JJ^ * ' " Lijl JjL^ (J->^ • l -Lal A 'tl j Lj^Ls- 

J^>. JjijSUI j-fC 4-L»c lLLljjjj <>lJLjjj (jl^ La it— j i ea 1 1 J pijy JL>- 1 V 

j (>SLj pJ lilti j! (jisl j^-sbj . (*Ll>JI SjUI JLCil) ,jK uJI oj^' 

jljl j j . .. A" tt ^jLa i4_L«x. 3 j i iij^j-!! 3 La jj t Jjjo 

(i_jLuutU 31.L2JI jla£.Vl) <oJLla jjti U£j nut jJL 3K Ml 2jJL«^ 
(jj^Sililt ^ 4ibtj Sj£La jl jl2j£.I ji^ (jj£j Lxjj 4jLa iSJ^U Li^lj^l ^ Sjjj 
t_jjjj/L>JI (j\j ^jljuJI jL>jV 4jjj_piill Sjjj/Lj/^I i^jLILi Ljj^3-j uJI 

pu (_ylll J^Lualjll 3_i£.l jl tiujLs. I 3jLc j» I fl^ (JjtAJLij . 4_pJI 4_JL>Jlj 
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JUs-f ljr tt binary assumption 4jjJiII 3 j i >>j-3 jl 

j—lSLjIJ fj 1 C cJjl < ill ^JrA^ - ^ ^JLl J«-Al 

( -5 -& w 9 n_gj mi ill all £tjjLj Jl ^Ja 4lLJujkj|j (jLxjij'^l 
JjLo 4^oJlLo CjIjLuu tiUj 1 d < a J (jSLx-ij l^lSj 

■ t— 1 I » jj£. (jl 1 Ltlj SjLjjJI i^^^liVlj j^jdl Ijljji 
(jj-y .5_JI in tl 3_uiSLIIj 4-uiSL!l Kij^-utjdl 

I j ; « JLj>.IjJI OJe-LJ jIjlUs^M (jl a « ■ 1 1 

(^-J-JI (Lj^l (j-c) (Jj^s-VI 4jI j (j-C d"iTjt (Jjj- 1 n* 
K ; 1 <~i J Jj-aJI (j'J (J^3 -Sj-iJI I ir J ir^iii tl 

JUaJLj LaJ_t£. i"j Lc I « La] Ij CjIjjjjJI (j-a I S-lLLj 

ijl ujLK*-' iXhJ .(jL"ljJI 

(j i-i « j 1 1 £-0 I Ltajj (^JljI £jj-i^> ( _ ;r 3 " fi 
L#iu c^lj LaJI SjJjLjcj MlLa (Hegel) J-5=J-A Jl2H»jj 
j ' L^a rt ^a_A ' a 1 1 I J_A (jlj i«LuiIL>JI jjJL>. 

.SLpJI jlj-O^V jlJjUIj JiiJI 

3_<_ulj_} ^ j moLa **M <L_j1jJ_i ^jjjj^T $.1 olr j (Gilbert) 
Ij3 1 1 a d \ t<^>^A\ «lL-u_u1^j «l>.^ULj L^ULjjjIj -^j-^* 



,jjxL>.! Lajuc j^jSjJLuj ^j_tlu!» 

Oj—lt> (J, 1 f I l-l t? Ml J J>J_ Uj( 

...ajjU^Ji 
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Cj 4_ajjJaJI 4_*_u!j J ^a-LLa jj Ji)jL>. c , 1 -w ^Lc 3jLa J_Laj 

i I J a. jjj j»! J-a (JjJa <j-a « mi VI JoLJuJjl i_al uu^l (j! . SjUl L$J 

.J. J) (Jjja ,j_a jjjij^SLlVlj iBecquerel ((Jjj-iSLu) J-jja <j_a 3 j ij . ..II 3 < uiVIj 
^ij-a-cJj S-lLU SjajLa. CjLjjJil! (JjjJaJ! jlg-a J. J Thomson (Qj . ,.a^Ja 
l".jj.^".t LcuLu/l (jVI Jjij i^jJ! (1911 j»Lc) Sjjdl Rutherford (jj^Sjij) 

(jj i ii a ^La j j" V a CjJ-ii (JLaJU ! JL& OJj^a.1 3jj_>«j *ukl (jl VI . liAa. 

(3_Ja_L^I!) 3jjj!iLdl 3 < uiVl ^loicljj/Li ^jj^aL^ 2u_aLa. ^ 
3_ia.La.j 3jLo. (j^s (jjSjb ^jlsI (jL^j • 1 897 ^Lc (Braun) (jjljj ^j^*-! 

.(^yjLlj-^ £_j_La_l (jLi]^j-£^_a ^_u_u^i_J1 (j_a (jLutla3 Lgla.li Uj 4*1^^11 (j_a «Lti,j-tia 

(, ,tl...tl , .UM t) jjSISJIj Q >^|^ Ll*k^ l(jLlU(jSL^5j 
j_ikjiJI j-jLuj i ^.ikjjJLi Ijjj j^jVI (jLa j_a-i jLuJI LiLta-j 3jI jJI I '< n 1 r f I jLa 

J*C i"m 4_u JL«_a <L>laa) I il i^-i I n i ua. Lutxlsj ! jLa . jLuJ! jjlj-a i_sL2jI Jijlj (_^ja. 
^^.3 cLa_U3lj j jt'" 4jjj_i^5 (jLi i Jjjl^Ulj Jj-iVI (j-u (^illa i. . j 1 1 r-i 

Jia-J ^<u . Jj-lV! ^1 JijjLCI! (j-a j_a Jl^ La LLuIi (jl liili cA^J • JjJ^I sLaiila 
i^jjdjhjjLa A ta i ol l_AjLi_u_a ^j^, l_3jl^_u (jl (j^La-i d ♦ u<V| ^J_A (ji (j^ i u a^Ja 
3j^r i"ia 1 Jl>. ir^i CjLjJjj>. (j_a 3_j^£La gj ♦ miVI £JL& (jt (j^-jJ (jl c^l taj ' J^J 

cjLi^SH! Jlj>.I L^_il (_p3jJLa! (j-j-II «cjLj^)_lSLlV!» LgjLi L^a^cj LljLjj^^ 
.oLu^pSJVI joi^ 3j!jli 1890 ^Ltll Jja.-.u IjSL^j iSjjU S.u^Lu/Vl 

(^^jji,)^ Bardeen ((jJ->jLi)j Brattain ((j^Jljj) Jj^ ,jji jjI^jjlj^J! ^>ia.l 
5j-ga.| ' i aj (^ IjjJ^>- I. 'j** jjIx^jjljjJ! ^ia ji^j . 1948 j»Lc Shockley 
. t_ij_<j/l_>J! J 2 a. ^jJi Lojj-ij (jL^j i(j^jj_fl_i_LL)lj ^jjlj-JI 

i ii^jIjJLII jJ^_jj (jj jj j I**' llj ^_)_}1jJ1 flj^a.! (^_b L_SjL_o Q-aJL^-**t < ul 
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(jLjil! (jLj^UI I n i» j i^^uLoj^JI (jj^LiL i .ill j jr dJj^du (_ylll cjLjjjjSLI'^I 

4_fl_LSLi ljL>. 3j ji i^i Ciljj" t nj^l^Jj * ' eaj ( 2>^-4-iJ . j^**t < i^jIjJlH I i j * rt 
^jJL>.l (J_j_3j .* )^_*_oL^_LJ I JL>. L i ( uLLa j j« LaJt ^j?e_>JI 1 JLAj i ljU>. 3ji_ukj 

/\ ^U^j 10 ,000 JjJj3 lSj^ LJ^-j .(SjjjilSLII) 3 U , ^ 1 1 5u_<i,Vl 

jJj-><-l (jr^H Jpil Sjl^aJI l—o-i-uJ j-u£LI I ja^oJI Cjli <■ u < ill j->JI ( _ ;r 3 J^l 

CjIj^**i t i^jljUll jj-* 3 J-±^ -SJ^. L_lJL>. tiLuJu>J1 ijr *5_3jJI » )^j_uL>JI ^* ' eaj 

I jLjfc d U j Laj&ja jjjjJtj 4-j3 j<u (_gj-!l IBM ^jj J J* 1 ~**^ i_xj-uL>JI ^jUjcj 

Sj^li ^.a Q^j' 3-jjL«Ji ,j_o ojLi J£) ouL 655 , 360 (^lc i_jL£LJI 

<>c j^*£9 .640 x 1024 (^1 <4J 4*jLi]! (RAM) ^IjjiiiJI JjljiJI 
(jLa IjiSLaj •'^"jLj 1024 SjLi^. (K) OtjLi^ij^ ^ a i h" (_£jj>.i Sjl>.^j 
(8 x 640 x 1024) 5242880 f^i^UaJI joaJI tjm> o! -640K ^ RAM Jl ^ 

(J_«_«j ( _ ;r lJI) Cjl_ii£Hlj (23 I 4-se.flj.aaJI jJajl) 4jjjjjj/j_iljjJI CjL^LaJI jj-a 
jii^i j-S^-i L^J-^ 8 J .l.^tl ^ojJiJI » ^Jl 4j31_UdI (jj-Jj^ej CjI Jl>. 

S_jJJLc CjLiI i h-v >Ijj>-V ji d La j LajeJ (jjjJtll sU^LUsJ (j-U^Lo 10 (j- 0 

£xLaJL> Jjuu V CjLo^LiJi.1 I gale Jajj^j (_ylll (j^ljJsVI ^1) . ^1 Jlc T (jjj^sjj 

(.culjjl^jjl^ 

iTlljl JL^ aV| ^ jJJI w I r ^ iXl J^O ^ djLl^Llll C-^JJ (»LjVl 0 ^ 
i J_ 4 _tj L^J_»_r»o 4_u_ul_La ' 1 Cj1j^**i i iij^IjUJI (^-^J .4j_al£^La 4_uLlj-^ 

.-il 1 lj CjLajLSllj ^jjLailj jjLJujJI Jfla 4_uj/L»j/VI 4_uLjj^SLII j-i^sLlkJI^ 
. Cj^>L>.JlU :<_!_j_<j/La_LI j_jj^/I d j t nL-u^l i—ijLIa^JI Cjljjjjj/j_iljjJI (_£JiJjj 
^_«) .4jj^jJ.I joSLajJI 3jL>.j i ^ j S La * 1 1 i n-»JI 3jLs-j iSj^ljdl idjLa.jJeJ.1 
(jyi^CL {^yjl 4j1 VI i4_j_o^_4JtJLj ' ojlisuj t_tijLli^Jlj ijr Llll (J^>^ ijr ILlII tiuJL>JI £j\ 

tfjuk Jlo ^ (j^Lj/Vl jj* (_j jJI IBM ^jj jj»'^'l cjjj-uUJ! 
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Ji uia CiLajUU J-J-^u (_3-^ *— s!j-«Iu^lj joSLajJ! L^Jok 4_lsLUsI ^-pl a 1 1 
2 j La " 3 < Monitor (4_JuLJu) u^jju^ .t_ijjj/L>Jlj ^-uLall <L>.^J 

«L>. w 1 c j-j*_m ^J_<j_jlJ1 ^_jLL) 3_ijj pjj Clt-o* ' (lJJ^3 ^"'^ sLtLLJo cLlJuj 
. Sj^ljJI ijr 5 «\_Ljj^s3j tfjLsol (^jLj_u <J^3-£. ^jLoj Ltiajtj ^-jjLill 

3 lijlA^II (jl ■ Ji uiXlj 2 UtK , lj_u£ t taj VI .-.I i;-»lt I (j-uj 3^,j i ntl 
1 i nil ^J-iaj J» i*ii <i II ^1 n i ii I I LjiejjLj <Uj/j£Lo C^jI^ i n^Vl aJJb JiLt 

.^jLtlll ( >;r l^ dAji ^Jj * -s^tlj c\_) jJLt-^ajVlj * )^j_oL^iI 4_tiLj-aJ1 ^_alj-ill ^_iJ_jjj 

' - 1 Li ta * U (JL^ol ^3 ij-olj^M ^-al_jj-aj * l^j_ul_>JI (( (J-Lgj^ T iJ )) dJJ!i J^tC (^-^J 

J J kjj •J~ a ^J"^W SLLajtil j_aljVI J i .ii i n" (3^J jjLllJI S^LiLs ^<uJ f£ 

U I c Lc j ■ La a j I 4-ti/l ui II w I c i LjLs. (_gl i3Jl mil j_jj_2jJI 

i_ljJI jjJI) jjj-i o°l>^ Cy .cj! ii i nU j t_4jJI jjJI cijl j 3jLi»lII <QlV 
(jjJI ^Jt oljjI^Jjlj^JI (jLa n_JI jjJI <-s>^-l 9 (^Jl 0 ^Usj^Li 3_JiU 

LaJ irj .CjLIjLJI ^1 JL?-*i < hLj (J^jlII IjLA JLo-uj .4_ljL-u^JI CjLiLjjlII Jl^Jj 
i(j_aLjj^JI J-^'j I dll <aK j I (_)-aJ CjI q K Cj-ll^ *Ijjj/) CjI o K II ^JLa-" i n" 

l^lj-^j jl L^_Lj^t3 l}-^ <_ i < nL>JI 1 rt j jj rt j .* L^Lji^^>«_3 ^jl?e_) 

J jL^alo-l J-Aj ASCII-J LjJ j-ojJ 4-»^5 L>. jjri i"i" 3x.jjsj*j3 (3^J Sj^l jJI (j-a 
American Standard Code (oLaj I < 1,1 J^LuJ (^j- ij-«-iJI (^SLjj-o^I jjri uuJI) 
J*C ni ^ I r Sj^ljdl (Ji-lj « ( _ 3 -<i/ -ij^J i>\ . for Information Interchange 
4 ijt a CjLuajjl ^>-J CjLLalait_4-J ^JLjlj ^ji CjLi-l ^ -LUj CjI qKII mi '^^J I 



,(215.213 oL-r^i^tl jJajl) 3^U;1I 3 : 1 J; 1I .-.M^.tlj 3 j; l ,.,^tl .-.Ll^.ll 
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i _ T JI j_^j-J1) «L_j_j_u^M CjLiLjjlII I uaj I jJj " . 'J «>>tlj «L<j_*_a2J1j ^j-LaJlj £_<a_>J1 

. L.g.>J 1 



p la h La£ it_jjjj/LaJLI sLaJjjJ,! «ljj>-^M ^1 CjIjLJu^M Jjj/jjj j^Lij-JI (|j_2j) 
j U . 1 1 j_a|j^| J ' a aj j-Aj . j^Lij-JI jLjoV 4jjjj_>_UaJ! CjLJLjuiJI 
^1 .~»ljU»t t CjI a K (Jj^sjj j» J-ijJ • 3j_?l jJI (j-o 4 ajgie a <;ljj>.i ^1 L#L-uj_ij 
Jjj/jILa .-.LU.t I CjI a K La I tt-il i n-»Jl SjL>.j fjjs Ci^La- i ii U ^1 Jjjijj (*^\) ' 

^ <Li3 a 4_uLa_j_a » l^aj_uL>JI £_a JL>.^J^ pSLrtHll 3jL>.J ijr 3 j-aljVl t j3r-'i ii~a 4 _ ? Jj 

(j-a^La jj^a dj^>- 4^JU j-aLlj-JI 3jJijJ,l CjLiLjjlII 3_a«l jjs qjs 4-iSLaJ 



U 

ci La j mi Jii (jjs QaSju t_i jjj/L>J! (_Ltc (j-a 4jLi! 90 (jl (Jj-il! (jSLx-i 

^_a a 1 jj-* SjLc ^J^r i n U ^j^SLjjj . jj>.V ^La- 1 n a £u*a diLuLi ^J's lo i 

(J_a-«3j . (cIuLjj s(_t£. j-ijy j-°J (J^J • jl (^H^ L^j- 0 l? a i nj) 

Ci^Lj- i ii a i (J-a-»J I J 4_uLli ^LsjI 4 ilsli tli^La- 1 n <i (.mi hIjjJI 

. 3j_?l jd! ( _ ;r 3 CjI a K II (jjjJelu Cj^Ly i nil J-23j • J-^' J' ^*^J I 6 till j 

(jl a-i LJLA L^-a^^ 3e j i n i (jj-^^ «4_a_L£LJI» (jl ijr ll ^Lulii 3j-a j-uIijj 

(J;j-j?e_j (L^j-j>.i (j-u-Jj ^IjLct) jj_ojJl (j-o 4jC j_<jj?e-o L^-tSLlj t(4^e-a-uaJ| i>J_A 
Cjl_C,lj-iJ1 j^-^JJ Oj~*J (j^LjC d c J ' *° A i4_ul_il_i tj^Tn-u-a 
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^1 (3_a_LU!) eJL^ 

iCjLj-LsjiJI jLsoLi j»J-Sj ^j^J-^' «L>JL«J,I SjLs-j ^1 (J-2-U j<s-J 'tjj - i nil 

jj>.T Jj- ma ^1 («j (O^j-U (jJI 4j>JL«J.I 4_uiSLII SjLcl dil j Jjtj (JJj^cjj 

.Sj^ljJI 

J ajd Sj^l jJI (^^3 ( 'j a a ^Sj) ^ILi JSLI O-uxllI jl (jjj^icjJ! 4JLjia (jl 
Jjju ji (I) <UL>. ^Ja 0 S jj Stai ^jtj .flip-flop (Sj^La) u a < ,i_i La 3U,„lj_, 

SjI^j j! (ON, OFF) LvLlia A i uU ^.ai j . <Lulii L$l!L>. jjjju *uj yl>. (0) ^Jl 
iJ3 _5 j-jJ^J ^c-J (J^°J i OJL)~*^'^ jl i ii a > L$jJL>. ^a ^ rt T u (^^11 (4_aJLi_a t«L>. j" a rt ) 

jj^ej LLiLa cjLi^LsJI Ja j ■ a j (_^Jj .t_jjjj/L>J! j ±c 3J!>.j_t,l SJLu/jJI 
. 4_ul_ij-^ 4 w i"i ^ t-» , o| aj i4_uL\I1 jj-* 3 ( T (j- 0 '■j^^ u*-^* Cy* 

j-uJLl] JpljJa ^JLa-**i i nl (jt (jSLa-i Cj^La- i n U (jLs ' (' la <j-GJL>. (_£Jl>.Li 

^hJ! 00001 I I I (5u_LUI) i^jS.] jl >tiai . <^.j^jX\ ^jVl jlj^Vl 

00 I I I I 00 ji^-.l jl nijll (jJJ jrOjU. LgSLjj^o <j£-«j 4jL9 I 5 JJUlII ^1 jj.Vi 

Ij-SLta (^1) 00000000 ^j,^"il (jruiJ! (jJI iTjULi. jjjI jl <(60 ^i) 

cuKj^JI Jill 3JSLaI! cuMjjlOJ! J£ (j_La 

cGLj^Ls > U , , WX CjLu 8 ^La- i ii a jjt iF ^La- i uU jl i(j_<I/Jl!) 

c^jJ! ( _ ;r 3 4-j-2JaJJL I 4-ul i 3jl>.jJ! Jla £ Lj>-L>J! <. i i a t-i 4_uL«iiJI 

( _ ;r 3 ( _ ;r fli Cj!j_ZuJ1!j tLLajaJLl Ij 4-ul i n-»JI oLiiajiJ! 4_l3 (_g j-J! 

(_L^ (ji-^ '<La-ml j j i"i_i La^J . J-aJtll ^ fl ta I a J ! j<s^j_ll SJLs. (j^. j-JjLSj j^fll jJI 
J j i iImTI ^Ltaj f*j2^j .j-tljjX\ ^pr i n a ijr 3 Jl>.1j j a ' a SjLiil ^_fl> ^-ujj-a 
^j-aLlaj ^jyl^. t^j^>>^1 «L*_oL_oJ>Jl Cj1j-*IoJJL1j ^Jjs- i n 1,1 1 JJt> ^yzseJuj ^jjuBXll 

^&^cltl\ 3jL>.j 4 _ r lj SjLtfuj ^J_(_uj3 filjLs j'" 1 * ^SjX\ tjj\ Llxaj-S ^ai^ w a J * rt j 

.j-oj-aJl ^cJLc ^Jjr i n a ^£ I Jl £_U^aJ ".j-it-aJl ^ci^, 
(^flLClII) (oic) P (oJjlII L^ia ^^Lc! oj^. (j-a j jjt (j axaJI) Z joltJI (jl 
j\ ^_«_>J,I CjLlJI ^)jpcj (jL^ I j! LVc SjLi/l Jj-ujj ^jJlParity 

1 a lr I i ajf dJLLai . (jo^jJI qj& 'j S a a «j^>- i^l J^>- V 4j| Jl^jll (j-aj • 
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LuU ol o 1 jriA? o 1 ^ 1 ^L-Jll J^J! j ,_U^J! Uic) A/C j C Jl 

.(c_JL^ ^ji! jl ^1 

(j^a sij-j?E_^ CjljLiul ^j!.} (jj-l^. j ' ^"j jc^tHjl 3jL>.j Ij-^J 

(j^a-se-aJ U L«-£ i^^Lc^l CjIjLJuJ Cj!j_jJlj (L^LsX.) Lgjljjj 

w 1 C (_£j»J?e_l CjLlLulII ^ J ( n (jl (jl * l^j_uL>J1 I ■■ 1 (_^>* jl 

. iLki Lx-ijJ ^^LcV! i . 'j I i ajj 

* )^_*_oL>iJ1 J_aL»_) i"i i (jl (J^s 

: I ' a j ^ <Lcj_*_uj 4j_*3_ju ^5-^-3 * i^j_ul_>J! (ji : Li_&Vjl .(j-<"^^->- « 

(j^iLa jj-* (1)-° cJ^'- 1 y^-^ tj' d)^- 4 - 1 t4_ul i n*»JI sLi L g- t J La 

(jl c-^je_i-a t_ij_<j/L>J! ( _ ;r a oLlLsjiJ! (j-aj < 1 iit-i Lajti^. .4_uQl! (j-o 

f-j^>- l) 'Lj-'Lj I 0 ' (_^jLjij (jj^JI 4_uljjjlj ^jJt *j j 1 a 3 'Lj-'-oj Cj! JLa^jj JjsLkjj 

. (cLuLiJI (j_a (j^Lo l_£l]| (j_a 
L4-1) 4_ul u^LjjJI CjLlLjjlI! i_ij-<-uL>J! (ji ^^Jl 4_uLjJI ^ <LlSj>JI 

La JL»o (_^S>-Ij . £-«->J! ijJb 3jU>.!j 4-J t~ ^1 1 . ,.£tlj Lea] Ij ^jJaJI I 
(j ii i -r It ^e-jj L3 j j f «ljjJI (jyJJ (j-ajJLl J^Jlj (jl LLlLlS idili 4 j uiJ 

(_Lo^jj ijjjij! jJ,! (^ Lai inU" (jjJ! 4jjjl«J! cjIjL^I,! ^ . i'i (j! LLlLc 

j '* CljL£ (j-J-II 3 j I i^i^l vZjLJLjjlII ^jJJ ijj^L^/Vl (^Jl Jl^Jtj (ji I nlf 

v2j^L<^ J5li- ^Ijiil! Ll3^Lj/I L4J (jL£ Cr^' J '('—'' jl^AJtll) 

jJLu * )^j_uL>J! (J-<1^ J- 1 -" (j-* (1)^-* ^ 0 ^ q J aLtlaJI jc-*-uL2jj JLLt-aJI 
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10 10 10 10 

~5~ x 

+ 5 -5 -2 5 

~nr~ ~~5~ ~5o~ 

<j-U£. j-ojje-o^ Lai 4-ul_uJI JlC.V| j j laj i_3jjj/j i3 Jl>.Ij OjLi (_£ I CjLj-U 

3jL>.lj ^ o i S£) ji (jfrli 1 L*aS CjLILu £_ijl I o g I a 
.5,10 (^jJJjlLI (jjLuJI JxUaJI ^IjicI^Li J-JjV! oLLsjlI! (jVI 

. {<£ji%*\\ ^ Lk-Jl ^ 1 5 , 0 (jh I I I I , 0000 jro 2USiy I 



,10, 


1010 


1010 


1010 


1010 


(5) 


+ 0101 


- 0101 


101 


xOlOl 




mi 


llll 


- 0010 


110010 




(15, 


(5) 


(2) 


(50, 



jL*j>.VIj (jl J_l«JI 03^3 (jl iCjLlUsLjjJLi 4_La^/l 4-L>.j_a i(J_oIL>J,l (j-a 
Llajir" ( ill) Jii i .i^fl (>-jII _j3bjlII ^J±£. CjI jl JiJl£ O-aJtir" i nl JlS ' =aJI 

(5tjj,„lt (^g^ uutl I (J_u_aIlJI 



10 10 

11- 1+ -1-9 

12- 1+ -1-8 

13- 1+ -1-7 

14- 1+ -1-6 

15- 1+ -1-5 

15-5+10 10-5-5 



10 


10 : 






+ 1, 1 


, 1. ... 10 


5 


20 




-1-4 


+ 1, 1 


, 1. ... 10 


-2-3 












-3-2 


30- 




-4-1 


+ 1, 1 


, lc . . . 10 
















40- 




10 - 


+ 1, 1 


,1c... 10 




50- 
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r ill 






10 1010 = 10 


10 1010 


1010 10 


1010 so^ij ; 










+ 1 - 1011 - 11 


-1 - 1001 


-1010-5 


1010 iUyL* 


+ 1 - 1100 - 12 


-1 - 1000 




1010^1^3 


+ 1 - 1101 - 13 


-1 - 0111 


0101- 1 


1010^1^4 


+ 1 - 1110 - 14 


-1 - 0110 


0100- 2 


1010^1^5 


+ 1 - 1111 - 15 


-1 - 0101 


0011 - 3 








4-0010 


110010 - 50 


10+5 - 15 


10-5-5 


1000 - 5 








0000 


10x5-50 



10 - L)li 

5 



C^jjJ J a '■» dJJjJ ijjjiLlI! (_JLc.V |jL>- 4ix-a 4_<-jLiiJI vZjLLjjlII tfjbt jl 
lj_4>j .(ROM) Ja fl a S>lj_SJ! Sj^lj cjj-^UJI (^Jl LgJLiolj Lg2»-aj_i 
jOLcVl 4-SjjJajj . 5ui! J (ROM) . Lfc >JJ-i3 jf L^se-um <j^-*? V <LjT (j-Lhj 

i^^yjl-Lt]! a! talll * Lal_4-i ^_aL>. ^jl^^J Li^ (_3j-t-£alu (j I i \ {j&jq-i 

jc i_jjjj/L»J! jLo-l i la 
.(ROM) J! ^ Sjja^II £J>I>JI OlJj |JL£: La) 



v2jLA«jlII ^jlo jlujj (jl (j^-JLl (>*3 ROM Jl (jJI 2lc.><-uj cJLiol 5Uj,„,tl 

oLlUsLjjJI »l nlr Laj ■ ul JL3j ...laLajll ^JJJa- i<_jjj*J! 4jjLiliI.I Jl jjJI j 

r" ( nLl CjLj_ojjl ^_>JI aJJt Jilo jj-* J-i^ 1 )1 i n^. LojLt_u 

d o i ,.^tlj ( <j <>.t1j ^jJaJlj £_<5_>Jl ' ■ La 2 9 
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^^xl!) 2jj LaaJI (OR) 3J! Jj i_3^jjti! J^j j-jJ-o (j-ulajj £-«->J! J-fl-y 

S-jjLSji^ '"'1 1 jt I j^jo jjjlj ^LiiJI j-jJI! IlA^J (jSLxjj . XOR) J ."itLi i_<jS!j 

(L^^^j) (A ORB) B A lil .^L&Jl! JLujVl ^LJI 

jl L«_a ,j-<_L>.j_o Bj A C^jL£ I jl (j-SLI . L-Uaj! 4_i^.jji XOR ij!-^ 

(jSLIj iBjl A Lo! » '.(jyJj L»£ XOR Ij-Z-ij • a ' a g3LtJI (jLa L«-a (jijJLj/ 



A B A XOR B 

10 0 1 

2 0 11 

3 10 1 

4 110 



IjlX. L«-J-3 J<its> (jrl^J i I (jLu-jJ! (jj-Si LaJ-ic I £^ajJ i^ 4 - 1 -^ (J-*-^' 

SjljJI .(AND ^o_<-uLi J^j jjJ^j p U II fj La . <_*lli 

(jl ^ j o i ii "i 11 i- » J ' " (ji) • <— sLlyLjJI 4lal£Lll CjLajjiail 

U n i n j j j'« I jjj , ij I U 1 1 J.fl.nJ! i ^ . ^» i - La (.g-ljj (J-«^>- OJ^V 1 ''j ■'-I I 



IjJLc £_"H>JI j!j_SLj (jjjJa <— ij usj\ 4_lLi£. c.!jj>.L> i. m i iilj->JI j»j-2j 

i_aj i ..'q 5+5+5+5+5+5 <■". i u I j ■ ^1 5 o-iUai ^ia ,o!j_tl ,j-a 

(jla ! jSLtj .t_jj_Ua (jic- ^J-I^ j j ta . 5 x 6 40 Jj^uo 
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q ^ \ 1 1 lillj (j-a J_o~aJ! <_2JL$J!j 1 Jj La t 1 i . ij LtaJ I J " . 'J ' ^ 1 1 (_Jjl JL»J 
(jl . U^'a j , (j V i^ij-U (jl . 4_utl_LLa^UI £_«_>JI CjLlL*c 2 1 1 nl 1 » 
£_aj>J! CjLiLaX. (j-\_]^La_i ^5-^ (jl ^ -v La_ilj j ' gaJ i. .j 1 n1 ^_>J1 

t_!j_UaJ sLa-Lbtj La J^j ' 1 . >j Call CjIjIj p j 1 1 aj 1 nil (j-aj . SjLsJj 4_ulj 
CjLL] 8 _I1 a J Lea U (j-a £J)j J-A iCjllLl 8 jj-a (JJ ^ a l_a_$_La jj-OJlc 

. CjJjj>. I ^_ ;r Iil ! £_a_>J 1 Cj LiL»c Jul! 3 j 1 J J L*_a d La a 

(j U+ ij .255 - 128 = 255 + (- 128) jlia lj£La>j .^j^jJI ^LLkUl ^ 4iju£ 

^Li_>*j ^Jjl 1 ntl ^j^* * JL>.^oj) NOT Joj j3j_a_i iJT jl_LlI1 a! La III ijr 3 p_aILU 

. (SJal 1 11 1 j {Sj^xjt JjJUlII (jSLIj 2jl j'tl 4-lsI i<il ((Jju*.)) jIJlC.1 J-j-Ijj (_,JJ 

-.(jL U£ Lajj-b 4jLa 243 - 95 SjiajtJI «lj^>-L> <_jjjj/L>J! < aK ^la 

1 1 I 1001 I (243) 
-0101 I I I I (95) 

(0101 I I I I) NOT +111 1001 I 

1 1 1 1001 1 
+10100000 

.110010011(403) ^ J^sei Ij^p-fj 

4£Ljj^>o i^j^lS (jl i njll (j^a JjVl) JJljlII 4_jL$j ^ ^L^l I Jl La! 

I 1001 0011 



10010100 (148) -.^Isl 4jL^JI ^ (jSL! 
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Cjlj-a _}JjlH £ya d Ac aj uiaXI ^J-k (jj-"^ J" 5 *' C"^* -^^^ dqni^ 4_jJl^c (jj 

18 w S jjg 478 (j^s olj_a u-ujii- 94 ^jlaj Lola 94 (^ic 478 3 <> , nSlq . SuILUa 

j-Usj-tl J *C i"i II JLi-Lj <L»-m2JI 4-lUx. ijL^ (jjLlUI al la til ^1 Jii>-"i i nLjj 





1110 


1101 


1 


478 




1110 


0101 




- 94 




0000 


1000 


1 


384 




1110 


1010 




- 94 




0010 


0010 


1 


290 




1110 


0101 




- 94 




0100 


1100 




196 




1110 


0101 




- 94 


e ji 


0110 


0110 




102 




1110 


0101 




- 94 




1000 


0000 




8 


(478, 


1110 


1101 


1 


Oil 


(94) 


1110 


0101 




^glp La 


(5) 


0101 


0000 






(8) 


1000 


0000 







CPU - 8»UjJ! 2*Jla» 

(jj: icentral processing unit (3_jj_£j_U <L>JL»_U Sjl>.j) CPU Q^SLlj 

I J**' Q J rt J * Wj-^ ^ L^L»3&jq ^3 i 1 j i i n \ *jj« < ajl Cj^ija- i nil jj-* -i 

jC^)-Llj 4^_«Ljj»aJI _}l JlCj iSj^l jjl (jl J-t£. (J^f i ii a (jj-^J * ^-*^>^ JJ 1 " 4_L3lj-a 
' t- ui u O^La- i ii U o J-Aj . j_alj^/l (Jj^j^oj B ( _ ;r aLU3 , ^l (Jja- i ii Uj i A (J^- i ii U ji 
jA-»".tlj CjLh-lUTlU I JL>- JlJI .tjAr.lt ^ ^ . Wi 2jjjj i all ^Lg-tl jl-sol 

^JsLUs^M ^c_ulII Jj£. ^>.l_(J1 JJ ' * A 1 1 £J3jjj JLL(2_lJI ijr 3 (J I ill I H**(I1 «L»_Ltf3 J)J3 

.dJ^La- i nU Jla.! (jJL. jJb Ski |_gjL!l 
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iPgjjXJUl ujjuulaJI 



ojs_oJI j-aLjj_jJI jl^Ji^. ^'*» j La ■ till i al i eajj i fl j-Lfl Sj 4 tl j Sj i J-t£. 

I i j Jiiia 4_LaX. 4_ajjJaj ^f£j-U Lai ij-a^M J la a 4_i3 f£a (_£J-tl ^ ■ " * 

4_<lajilt j»j^L!! (_jjL\)! s I La c jj i .iL S^Lc B ^Jj- i ii U ^J-SjJ iLajLu/ 

^j^a 4_1 ^^j-jj-l (_£jJ1 J-a^1 {jjjse-U j-a!j^M ^J^r i n a CJ"^>* (j?-^ t fi LuL_a->J1 

(jjjj iL3>U]l Lai .4-lLjjiJI Sjt^ 2L3 jj>I 4JLlUJ j <_ijlUU jjlSLLI ^Jl S j£t jjl 

* ) j_*_ol_>J1 1 j * La JLt£. jl^ a" i nL> j-jjujj 4_jSLLaLuJ (jr&^ ^-i^L^- i n 11 ^ujj>. 

. L^Jt-a (J_aL*jJlj Sji^jjII j^lL 2 j a. I j t 

:*riUdJb Mil 

&m JfT i^UuiVl j cj! XVi ,_L«jG (PJI SuSL^lSLJLl S-u^UJ! 

JUtla Sjjjij^SLiyi oblll t tl Lai ,9j 0 £ru J-^-^l <>C- Libjc^a Lalj (J^ljJ 
L*_ul_S_a 4_j_lL!Ll! jj-* lJ5-^-° (j-* ^ JULLl V jj-aj-J 'J ^ . ">1 < >. ■ *t1 

Cjl_Ua-j_cJLi 5_i^LaiI 3j_iiltl ^LbjVI ■ Lajj 2jUr (jl .3_ujjliSL!VI i nib 
. ^Li^af jLflJj jji JjlII 4jlaj(J ^ a i nj ^gjJI timed (SLtSjll) 5_uLij < j'Ctl 
JJLC J JT i ii "j j^jj^tll 42jjJa jLaj! I ijlr (jLa JLkJI l_ya (jSLajj 
^_jjij>J,I LflXa UJ^"'-' (j^JI Six^alXI ol La-jJI uiJ '"'I liaxtJI ji atSjVI 

0 ^ jIjlc^I (jJI 3^-Laij (j^tla 1L gj uuJI jjlILi Ji". uu Li^ IjLa .(^JUjvVI 

1 J^ia. Jr 1 "-'J JLlC jLs-^l jljLc ^■'"^' a 10 (jJloJI JJlkJI La? .9 (jJI 

10 (jJI J^V! ^ 1 r ^Lb=j M.tt I jIjulI! (jLa IjSLtj .djlj i^ttl 3iL>. ^1 
cjL\L>J! (_L->- 1 (j-a i^i sLuiii ^ ( _ ;r <jJlj i jL>.VI 3iL>J 9 ^1 0 £y» j-i^sLi^. 

ja-iii L^Lajj J_lc I ^ i nii i jj-ajJI ^i La^ . . . J CjLHIj CjIj uuJI M£>i-^l 
. tj-;^^ ^ 0 j rt ^JlC M^i JUJLtejJ Lal_a_l 4_u_ol_La 

^ i eaj| jJla t(^j Mittl ^LtaJjl JLsr**i i n" duL^ fiLa_iJ_iJ1 t. Mini ^o-s»J1 ^ji ^-aj 
I a it j ''t- S-£ ^< i 3j (^-jj-^c-J <_J Lajj 4jI jl J i ta^l (^LuJ! JL«J! ^i ^Cj-u±i 
jj^ltLs. (_J-^>-i ^1 j_i i"i" (_yltl CjLi^LaJI La i JmJI J-fl-yj • Jls-I^JIj j-a-iaJI 
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cGj^iaJI (^^jjjjSLI^ ! JijlI! L$j J-fl-KJ (jr^' «L2jjJaiI JLl>- 4 j j i"i ill LiAj 

tjj i^i V uu S^LaSLi (j^jj J-«-«J! o^J (M^'j-* - OJ-^ o-"LjJI cP-" U ""^ ' 

U I c ^. i eajj IOj I L°^J <— ^_J>*" (J^J (j ^ *_' Ljr Jo- 1 (jL£ ' ^'a 

<_slj^>. *j ui c J-£ J-«-JJ iJJL>JI ^JJ Ljtli <_Sjjl>. j_a I »iK <La}Lc 
' fl Llcsj l_Sj^>l>. jl>. I *Lil J)!*" LajLLCj . LLao. ijr ililJ! ^j^"*- uJI ^Jj> i n i 
l_!j_luI_>JI (_gj^5c_jj .^^Loo-V! w I c La-SeJJ CjIjU>.IjJ! j^yJl Cj!j_lu-«J! 

£_a dll j Jojjjj . Ci)M i axil (JjLoj SjLluI j^jjlj JiC (Jliejj . 

jJjj j<u . ANDJI SjI j-j^- (jLjjLi/'^! iCj^JAI (j- 0 lSj-^' 

(j-o Q^IllS (_£jl>.^/! SjLJu^M Lai 1 4-Lta-O V / :4jJLXLa Ol3JjU 
. 4_uLl!I (j-o Q^r!^- 0 Cy f l3^J"' llv 0 lJt!-^ l£1Jj J-C (<UJJ 



i3jjJ_>JI Cil ajxlalill Jis- 4 aL ali •■■II CjljjjiajJLi j 1 nil 1 » 1 taJI (j-aj 
Jl^« : jUa j_lC ^e-i (ji^. O-lL^ 

. (_L^luI 3l_ir>J! (JjtjJ <_ .j < nljjJI L$j (Jjsjij S Jb Jl>- 4ijjJa ( _ ;r 3 La ■"■ j-?l3 

JLa^s LlILs. cLajLoJ! Cj^e_LL! sLUaj^jiJI ■ La j tajell I a 1 ( _ ;r Lj Lhj^ ^JJJJ 

iLo-^J^LjJ! CjLlLjjlJIj L^LiJ! (_Lll«j 

4l£JL(JJ^1lI JL>.V! ^j T lT^- J I ^\ <j"l /b*^\ j^LC J '"'^ jJJjjLuJI ' fi3 fl !| ijr 5 CJJlXJ 

JLluj jjl . JLUi! Jjjl£>] ^1) (jK .^ill oj^' jjtj 

I jLIj S^j i^i j II (jjLS-II J-Ci jJtilll oljrP* J^-" 1 aJajej I jLt :^ila 
OJLA Jila 4jL>-'^! JLlC ^ w Ja^ll L_!jJ! j ta a • La j j La 3. 2 1 1 tLLtseJ 



4-uL\]l i^Lo-lII (_L>-I (j-o ^Jj i a 1 1 4-^ Uejj 4-^>.jL>JI (_£ajil] 2jj ,>.»tl 3jL3tiu/l 

L>L>JI ^ 3 j I J£ j j U ~ jJi^j ' i^l) 3_l1s-I jJI 3 K & a 

itiJLuj^j (J^-* * ■ mi nl ^_>Jl_] a ' sej rt CjLlUsLjj ^JLc < dla La_ijJj . (S^jj>.VI 

jGI (J_u_4-J (jj^. 3 Jua-utXI <■ u ( nl ^_>JI (j_a Ju JL>. £3-1 J * )L_o^JI (j_a ^5-3 

llLu/V l_a_aj . LAj^Lajj 4_ji_>JI (J*C uij ijr 3 (JjI i n U eJJb (JlLa 
Jal ui illj Sijjtll (j-a £Lt ?-J Ct^ (jU^W ' "" ^lil JLi (j^J' £Lujjj/L>JI 

L-u^l 

^ O^tJ! £j_L^J_« J_U^>1 

^jt d Itl aJJb Ct"^" ^ '- Lt - U ^ J- 5 "*-^ t-N**r , . » j j_(_ul_>Ji Cj Loj-lLij C^t-Jl 

ijjs _alLa j-^c (jUi- Llai. dJLufc j j taJ LtL>. 
Lja-i^j 3JVI j I i aj) ■ SjLcl i ii a It (jL^ij'^l *LcjCLuulj j-aLjj-itl <_2l2jI 
j<U j_La (. 4 j I j I -r " II 4_U| ^jjs J-fJJ L^aJLir-" i ill (^J-tl (j-uj^>JI 3j£LAj Llj^ju 
^L>. (J_>ijj-i (jl (jSLa-i 4jL3 . lLLujoj (jLstlLal ijr 3 ^j?e_Li . fjy^'^ <- 1 1 nL>. j-jaiaj 
■ Ji Mill 4^-j_12j (jjjdl JjJI (j^s (J^u/I (jl^ Lajj 3jjLkJI 3 K ui a It 

<j-a LI jjSI c^lu/I^JI Jli^il (jjSj Lxjjj 

4 j <l I M j j La sLijl! JlcIjJLi j_aj_u (_^-ltl i4 al «~U <■ m i nl^>JI f^Vi^' 

( j_a Clt^aJI Jl ^ola p I ^ mi itl JLua <■ < * Ijj L»_a t. . ♦ I" I jl*^- jcJ i >j La 1 1 

(jrt-ui-ao ( _ ;r ^ 4IjLa jjLLu w la sej CjWI tfjufc JfLa iJlije-JI (jl . L^jUai-l 

.Cj^lJIj CjLlaL>JIj JLiJaVI CjLUsjjj (jjijIjJil jo_lL»jJI 

3_j| Jlj (^ J_L^Ll!Li I "» LaJ (jjjJI jjaialtl liitj) j^Jt S-ls-jJ^^uJI (JjLajJI 

. 4_l>JI SjiLil I j" j Ll ( _ ;r 3 (Ji. Jij (_^J-tl ' J i "I j->JI L^jl . 4_iLl2ILula 3ijaJa (jyjJa 

fl gJtSLq-J (_g jJI SLa-LiU j i a Ic (j-Co. Lilt j^^-Sj j-a^l I J-A q] Lufc 3j£Litl 
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<J-aju * )^j_uL>. ^Lu^/ 4_ljL?e_a ^jt (jj)j-u£LJ1 J 5j * 'J . cLo^J^-iaJI JjjljSjJIj 

^jl S^_a!j-Al ittlj < . mi ill ^_>J1 ^alseqU 4jjj->»j Cj1^jj>. 

4j*_uj jLojJl Jjlitjj (^j-ifu_J1 ^£L^Tl!1 jUJa 4jl_jjuiLC.j <— <_*_ul_>Jl 
1 (J_a Lj La 1 JLA i ^LtJ*Iu_u_a ' 0) ' ^ I I JLA 

j_a_Li ^jt JaJLfl , ,. < cLLSLIj ii_£tjLLi -jJI d jut. jj- 0 j-^L- 1 ^» J-^- 3 (jJ 

1 jJt ^ c<-*- j T 1 ,jt (^j-ljlj tillii '^J-*- 0 ' J-^ er^- 1^3 ' tiAj JLi£.V1 

oLlUjlII jj-a J-f^' I^JLc j^*-tJ (jl (l>^-*f 'J ' °' ^M-t^aJ tjr 3 J^JJ 
Cj_jj>. * j-j^I 4_jJl_JLfl_i (J-<jju CjIjI^ c-'-Lt-u 1 j->*-l! jxuJl^ji ^a-t^a J-^Jj . 4_uLiiJ1 

^ ■ ) \-e& «c_<_uLjV1 » Cj La Lj_uaJ 1 (J^t-« C«-L>. 1 Cj 1 jjaZu-uj-i IjJjJ 1 (J^t-« 
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«i i n'l (_gl) J_i< iVitl jj (j .1 j's't (_^<JI 3 Laae-UI (^ »(_, i <ij ^L-LaJLl (jl JJ-JJ 

ltU)^ 1 "Jj^t!- 0 cr^°j J^* - ^ (^1 ..^.11 j j i nlLi cj Lj^jHSLJ^LI 

Oj ' gall «Lcj-*_u * 4x.j^-uj^j i n" L#j| . g j ■ ga } I cLc j-*_uj j-u_uj V CjLk^jSLJVI 

<CuJL>JI (. m i iilj-=»Jl oJiL . Ljjj-Sj 3j_a i_aJLi sjjiaJI 4cj_<j/ (j-a (Jjsl (_gl 

Ji^sj (_gjJ! (_LaL«JI jJt ^jjJsjl! IjUfc (jl £j_t£. JJljj <jL>"' ^ ° 

3j-SLa J_a_L«3j . Ljlullj aj CjLijSLU (0J=^>- (j-ujjj i I jj« CjLiI i n-»JI «Lcj_ui (j-a 

oL^VI ! JLA ( _ ;r 3 <Uliull (jl -Sj- 3 i— ill CjLiI i n-»Jl i— kcL gaJ ljufcj 

iCjl j f hi J^^>- j^-^ p**'- ' " '^J^ l>^J 4 J i it") 

2_JL«_U j_a CjLiI i ii -»JI i .I " (_L»-I (j-a j-^-f l ^^ :> - J3^j ii-^>- 

^jJL jJUI! (jf i^f tljlinlin" i^JiUJI t_jjj^/L>JI ^Jss 4jJL«I! ijij^o .^jlj-LU 

(_gjl jUtl jJLti! Lai . 3j_a (J£ 3-JLs-lj i4-JLTLU CjLlL«J(JI (j-a 4c j^aJca jLsoLl 
t( J ^" , ,. Lt-a oL>JL«ja<l 1 1 ill i n (J-aju CU-o- LaLcJ < djqje ^ I J_l<u (J_ajt-i£ 

tfjut (jl La-lJ .CjLJLaJtil 'LjJSLII 4jJl_uil (j-a ■ La 2a I JL>.lj Uj^>- L^-La jjcbj 

Jj-<-uj tiili (jl ^UaljJ! (j^s (jLa i jl>.!j o^jj (_L«-«J! jLijjcjL>JL«Ji,l 

Lg_La 25j ' ' d_L^al!l (^jJI CjLiI i tL>Jl (j-aj (jLjjl^-i-a (jL>JL»_a ga d 3e 1 IjiSLaj 

.j»j^L!l ir^VI (j^sjJ! (j^ I / 25 LjjLjla (j^sjJI (_Lt->>j 

(Jj^l mi U (j-a 1j-J-t^ (jl j)l ij^Jgxxll (j-a Sj^Lj-a clL>.j-a (^^-A cLj-lj-UI aJJt (jl 

d lii" i ii a CjL>JLim (jjSj (jl LajJ) (jlSLa^Ll (j-ujj i ^_u<t3 . Lj-Ag t_JL»lUI (j_a JjV 

^jllu (_^oj-o 4_jii_j_LLa_(J I (_palj-C^/l (jj-ia ,jj>.VI (_^JaJLaJI (j^, I J l gaj * LaLa-l 

J I , ^~ \l t S^Utj cjL>JL«1I (ji ( -5 -t* : J I jufcj .(jjji-l (^ SjoJj 2jl i<* 

(Jj^l ui a (^1 Jljij 43l j) JLa-l ^LSLt I_JJ_>«J J uU J-a^l ljutj . I j l ga « J ^a 
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___JI 



_^LJLU Jj__>jJ 4-lLl_j__VI 42jjJaJI _)!(--> J£l uiU oju-jj-'lj .4-i_L_>l 
l_— -ej-a . u£j— - I d g j rt 1 (j-° 5 J^L hi i I "t"~-" L-ij i L ^ 0 ^ rt t jj-a 
£}_i _ ll^L— 3oJI j»j_l— — I 4— uj— _ — 1— L_ aJ _)l 4_aL d 1 j a 4J jl ^a— a La ^ i ^— L— 

(jl j__5_>JI c__aJI 3 K m.U tfjut ^-ij-ij • 4J 4_j__,l 2jl , ,.1 , .r.tl 4_LJLa 

_L_ _ J d 1 v^ fl j i3_Jl_t_o 4-a^a e_)l_ 4jjLll1 4_>JLL1 <■ u < ul ^oj- 
tjrLpj— — - 4-lJL_j 4_:j__o _>SL!j C1L1I i m-»JI (jjs J_-lj 

3j_ __ 1— J_l_ J_uj i Jj ir-ijjl 2 al L_jJ j)m->>j 4-i£j_l CjL_L1_-_I 
(^j_r>oa . , I 4j_j__.VI (__1_; .-»ljU.l I jjjJJtj i.~ 1 x < It 4j_3alLa j-lc. 
^L_jt (JLa Cj L aj mi ^Jj^elh ^a-d-i ' J * ' & n * la__-L>. 

3K m.U . U .tl yjjt Jlo ^Lul JjlAJLj Ijlj . 5^.Utl oLiUl j <^U_1_^1 

Jl>. ijr II d '^J"^J ^ ' ' ^ CjL^LLljJI <^-u_u_>u ijr A (Jj>. ijr II <L>.L*_i oJljLo ^^nJ 1 
j__b ( J-^LtTu-11 £_JLd> (JlLo (J_>. tjL^ i(JL>. S-i t ^^yl^j - Jj S * ^ (jSLHiJ 3j-l»_4-£3J i La 



j_b L. j__>J j_£l 3j_j_»Vl 4_jVI __3 — l ol J_'J^"' II _— 9 J— >-T JL-a _JL_ 
_La_i 4_jj___i (JL___-I -»**' * — jLjjj i n*s tl LJ o i n*ij . i n's tl 4j_oJlJl^J1 

La* VI 

2_L_I Ll .(LJ- c_ _LI 4 1 1 11 it L) J —a.* _ -i ^j—J Sjj_ La _ iiLiL— >.j 

Lc . 4jj_j_ -j _)L_ jVI j__3 L_ _ a " _— — Jl 4—i— —J! JL— .Vl J— i— .Ij _L^' 

_j^— _ L jj_ il iJ _ — _ ill j iXLjjJI _jl i jl— _ — 1 L (j-u— _ — i(jrt-p L-i .^c^L—tl (_£j_o 

■ (_)jl <1 a (jj <i U a J— J-JJ ' —> i4_ a-a i ^ I j-a J— V) . _L< ua «_— — j (^— . 

. (Mandelbrot) cj^jJj_L jj_ J-_»JI I JJt __a J<" A I jj-il (jjsj 



C _L uJjL^ai. II (Jjlj— - ( J — II C _Lajjl^>JI jj-* * )L— >JI JjLua ^j_a— w _)l 
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LJjLlJ J J<j ' "~J i ""I <-^-4-'J ^ i4_uj^p£LJVI CjLs^oUI ^1 JlSjJI dilji (jj: 

LLjLLI uij i ,i jVI SLl^J! j! J£ ^^a LjjlcLuu L^jl . j!jlc:>U 

d ^ 1 1 1 Cj^tjJI (_y^J i<U-< cj (jjSJI O^c-jJ! JLa-a ( _ ;r 3j i<UiLulalJI 

. «GjJL>J1 CjL>.j-^jJ1 (j - * ' '^J 'J i< -r 1 J-^^^J cLiluaJI CjLj^SHI (JJ-*J i3juL*-U 

V L$J SjLcL^ii! cjIjjVIj 2Lojl*]I Sj^iJI jy>.j (jLa 

. fljl LtaaJ I ^Lal LojLc J'C uU stil (^Ix <j-Aj-J ^ LA.iaa._j (J I VI i«4_JLc » 

_j^a (J_j_a-La_JI da >J I I JLA ja*l _J-A * l_aj-ul_>JI (jLs ii_La_u_uJ (^"i 1 ti a _ jr l£,_j 

4-l.i JLkJI (J Lax. VI CjLJLt^ jLjoLl n i n_l _a^3 . <— -1 1 i n-»JI Sjicl i oil JjLj/aJ! 
1_i_oj-uL>. (jl .JjjLj-u (J^p* (_£' L<jjL£_aIlj (j^J 4oaLujG 4_^jLs «Lcj-*_uj 4__ojlL1 l_j (Jj 
JU>.Li (jL^ t^J-ll _J_a_*JL] ^_aJLi (jl (j^-4- 1 ' ' ' ^ rt _jl L -<IiSw a i _ ;r 3 Lc_j_U3_j-a 

(jl i— j jjj/LkU (jSLajj . 4jjSLII <_sVI i LiLo-I _Jj iCjLia 4jaLLa_j ojsj (jjjLjJI 
JjIjljJI) 4_L^ 20 La) I j^l v iu "' w " n CjLLuiaJI dU3 SlLlSj 20 J}Li. jjtJj 

t_lLujlj i 'I Mi^jua^e L^.ljlli.1 JulC i. u i J jj>JI O-lL^ JLaJj . (^illa Lc^il I 

dJLUjI (j_a (j-SLIj i(j^jjL«JI (j^sLjr i"iVI (_Ll3 (jjs i La fl^ (J-^J-I ' I 1 j.' (jl J~ ' "J V 
»l air j (jajiLiil ^(jj^ (j^j i4^jj>J,l (j^s (-;r Lc. I (_g j* i . « a (^rLc t*^' O^J-^ ij^ 1 - 1 -" 
fiLaiiJIj i4_j_Luj)j ^JJ ' ^ > * i^aj-uLstU I * o La * rt (Jj^J (jl .(ja^j^L>Jll CjLlUsLjjJI 

jl jxVLj ^1 ^\ jlU;\ LiLujo i4j^jj «Qx.jjj/ (_y^ 4J LaLLlIjI ^pJI 

. L^j ' La yj 1 1 joIjlII (^1 S^LUsI i(jVI (_^>- (JLill 3jLl»jj (JSLa J'C a J 1,1 

(j^. i_i_bis3 L^jl jl i n-»-ll CjVI Jj^*-a (jVI <_ i J i nl jj»JI JUj ^«Jj 

p J aj (jl ^j-LaJ} i ■■" (jrg-3 . sLuL^j V 4^LLaj 3jjj_a L^jl (_Jjj>.| cLSjLj/ SJI 
<L^aj_i (jSLajj . jljLcl ^1 4Laj>o (jSLaj ULU (j^LLsVI (_yi£- Sjj^u l5' 
(jLS I i j " '"'IjJ ' flullj ^jLiLlJIj i " 1 1 La La -- 1 1 J CjLaJSLII sL>JL«JL <_ i j i ill j-=»JI 
jl 3_jjj^r»J,l £jl_Ua-jJI jl sIj-jji C^Saj J^s- Cjljlj_ill jLitjVj i L^x. jj 
' lil jj o C (j_a ^IjCLlI ^ a - 1 ^^-^Lu CjLiLaX, (J« mi" L$_l! La^ p J i ■■^1 

^ljj>*l (jjlx. JlC.L_ujj Cj^ija- 1 n II (jjL»3 L^jl . fiLuLtiajiJI Cj^L>.jJI (jy^- * ' ^aaJI 
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p J o LtaXll <JLa_cl J j uijj ij^palj—a^M a J se uij (^^J <LulaJI Cj L^a jj*_ii] 1 
4-j-il i ii i^M 3l_j_>J1 t ljI j^>. jj-a 1 ljL>- (j£ I Jj-JJ * L)J '^TIj «L_uJlI^J!j 

I j'j fl-Jj J i axi ^1 dJ-iSLa-i i4_ujjj/L>J! CjLoJL>J! j»l JLxjj-uLjj i^ilLo 4jSLjj_a^/l 
t^jlz. Jj lqaJI 4_jJL) 4_uj_l>JI L£Ljj-ai ^^y^ ^jlj-ilaJI i laj la 3> ^-j^s-i i-il^u jj-* 
Jar (jl ■ I julS a j^e-jo o'j i^tiLa (Hawaii) (_g!jL& ^1 Sjjjtll 4i>.j ^^j' 
J£ SJjjI! c-^ia ^ oLjj ii i 5Jl£j ^1 ^ , h<Lj jl>.! ^ Ja! i M<_. 

. ! JLx. JJj-o 4j| j_LaljJI (jl La£ i L^jsLita 
I ^»^J <- m i nl jj>JI £_jj-^uj d j |<->L11 4_u_u (j^-^J^^ (jr^ J 0-1 1 * a ' ' flja> ^ 1 
jjia "J mflj ojSjJI (j^J . (_J_iILq ^ j i ii j jcJ 'l^.j.i ^1 4jj uu II SLpJI J j i uJ 
cJijVl *jj laj (j-a j^l Ljj^SLs ^j i*ii 1 1 1 (j n i-»J1 jj Laj 
(jjjJI Lt3}L-uL) SjjLla SjLajJI 2_al (^Jl LiLaj Lcj| ^yitj liilj lil La 
I jl_a i_3jj>j 4jsj-i 4 Jr SjLv^I (jSLa-i V Jl jjj/ j j a Si. mi ul ja. jjjj I jjl£ 

. Jjlj La_L3 ill 

jJl * ) j1j_u^1 j-Jl-^ JL>- (^j-II ^ j J ' i ^Lu j-i-ul_>J1 1 S 1 se 1 La < .a ^ *j (jVI LJLj 

j ^ (^j-J^ fft-ge-L<a j-j?cj>. ^-Aj) 0_lL*-U 3l_Li (_3-JJ i^ljj^JI (_3-JJ (J-^- 1 ^ ^? ^ * * 

^_1JL2J1 j ,^*\\ 1 ^ £ \j\ , gj IjjL^ (j^jiJI SjljLjJIj (jlu^l (CjJJ»_Lo 
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vjtiW >*ai^\ 1 7 

ml j i ii 11 ^Lj_>>j 0_lL£ La lj_ji£ 

1 j i i n i *J J ' ^ a J 3_}L>. ' • uuJl Cj 1 * a" se all 

^JL^tHj JLa CjL^jj>. t_dl_L& C^jL^J . ^j^oxll j-ujuJI 
^ i ' a * L oJl_Lcj .£_a_l_>J,l ^ a 2 11 CjUs^Lc 

i. 1 1 1 uj 4jLs i L*x.j_a 1 jj'a (jjSLj jj Ijj j^ (_gJLajJI 

<^p- i4-«£L>Jl Sj_ajJl (_L^3 (jjs 1 Ic (JjlS 
i«.LajJl ' aJuJI Jjjt^aj (j-a Sia.j_o j^JI liilj 

(_^jill (jSL*j3 (j! La La icLajLisJ! (_jji!l cjLs^LkJ L*jjj 
^1^**' i ^jt Lslj i^cSL>Jl ^jj^Lc »^ j**i i nVl (j-* 3 ^jj^illl 
. LgJLa ^j^l-»"Hj LtjLtjl j_uJiiLI 4jjL*Jll (_jjill 
(_£Jl^sj i 3j^>. I_lj_L I S H 4 Jj i ii ill CjljjJLtl ^1 

nSj < I, , » 1 1 j (j-^/l j in 1 1 J_«-«JI ^ Lg-^}UJ 

i Lggla eu ■ iu (jl <_2jJa ^jl^" i (_^J-11 CjLoJLxjJIj 

•^jj l^tl ; I 776 j»Lc ii V a m 

cXJj - ,V i 4-jj>i ifJL-Li. .Liajf fJLJl i^joll^^^io!" 

<jV IjJiuj i4_u_oLu_aJl Cjlj^flll x_« iZiVajL^i\ ^j'^* ■ * ~" L ^ J " " ~ f " 

j^ljjj (j-J-ll J-Sl JJ-ll er-^J i3-j_5_ajJI Ij "--11 J 1883 ■u^ij'^j)! 
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jl tJL5^ i t_ulut (jj-^ 4Cj1jjiU1 (jljS 4«Li£,LiIo*V1j 4_u_uLu_aJ1 CjljjiUI 

p i a SjLc 1_L& tl)5^-J Vj 4(^_UdjLjL1X1 (j-^jJsxlt (j-U j i n I niii 4 ijr JS£^_La 
JU>.Ljj . LajJL»_a (j^-> (jj 4 I JL>> J-iLj J-«t 4 4>j_tilt ^Jl £ ^rtlltj 4 4iV^JLl 
J! jCi£,V1 ijr ll <Jj-4-i 4jlL (jjjijLrellU ^L43J>. l^jt-tLtQj 4«Lc j i n a ~^~ i:> * tj*^ ut jjluLiill 
Hermholtz-Brucke (ji^jj-i J"tj j ^ a« 3^-° ol • •■"■iljyJi-^jJI <j-o jJLS J^Ly 
^j-tt 4_LliLi-a-L$JI (Jj-aJI j 4j^L«JI iL^LjjjiJI ^jill jL) I 840 (^^Ijjj-iiJI 

4g.j^La d< t_gj.ll (_g5JjJI c-u&j-U J uaj 4 anti-Muller SjjJjil jLUs(j^ic.l^ 

(<sJ (^ic- SLpJI jL JjLUI i^^jjJI i_4jtjJ.! ^Lal jJj^s 

«t_£j_o* I J_ua» 4-La-t-til OJjL>.i L#j| JLiVj t daJifl 4_uLui_jlCj 4_uLjj_i3 
jJa 4j»lj_~JI ,j_a 4_Lc Cjj_i£. Laj 4«LiLu^J! iJj^J 4 _K il l 

jqjL^ j * rt £-o 4_u3_tajj J-i^ ^)LiILj>o 4j*_uj 3_}lx. 4jgUtl otjjiUI ^jLjj 
ciJtj.il ^- L ta- tT j a 0 ' ga rt ^_«Ljjj 4ji^.Ij-« ^jK mi JL>.Lj 43j-&L>. jl 

j_a l_L& (j-ikjJ! (^I jjLjILj (_gjJI Jliilj 4 Jji»J! (j_o J-is- 1^ {j\£yl=*W 
Tomas (jlmSLa o^Lajj (j-u Darwinian 4-iijjjl jJI jjU~.lt 2jj U\ J_<p. SjJiLitl 
£LaJL>.l Bishop Wilberforce ^jj-3j_j-Ljj i_jj mmj (j-uj Henry Huxley 

. I860 j»Lc jijj n 1 ,i<L ^LUjjJI 2lUjI jJI 



II 

**' » c ^ t (J-CJLlU jj-Gj-aj ^eJi - a 0 tt t ^ \t . ^" lJJLLa ^jt lit 4^_Ustj 
. cLu-ul j 1 .itl S^tlllj (j-ssj-iLllj SjijiUt j < a < aji ■ ■■ 23 ^J^-i jj-o 

. 4_tlDjLjtX1 ^0^1 (fiLlilj-iai J-;^. ^JJ ' ) o^jLillLl) 4-QjL?-**( I L_t2_L«Jt 

41- . j 1 n 11 (jL£ I 0 J " lC;P Llj^«jjJI J^JJui! 0-^-°! Ut^ ^Ji^ Cr~" Jj' 1 " 
S^Ltoitj SjJLJI jL- \ - T l jv 1 (jj^ jj^jso 4 4-11 * ^ 4 j 1 11I j 1 11 (J_jl_4_uj Jlj>.^jV 4_jl_3 
.2jjlintl SjjjLSII (j^n; VI (<i^i!l 44^L>JI 4li!l J^tS ,j-a L^aljiel^l 



292 



lyolaJI j^ajJI ft.ttj.ih 



uA\ I ^Jj-y (jl j-* pi' 1 i tt JjjuJ! (jLa iCjVL>J! tfjut Jila 

i3_jjU >j-JI i_c3LSU! :5JjjJI Cjljl-iJ (^Ic 3 j taj i aJL 2UI,„tt l^jluyj 
. . .^^LcVlj (jlujjlj 4iij_JaJ!j id jc 1 1 1 a llj 5jjL*jJI CjI i ii ( iijllj iCjIjIjaJlj 
lJI (j_o LS-j i"i 3jLc i i eaxj 4JaL nil JLajjl (jLa 4^cj>.LlII CjIjjjJ! 



a i * 



4JL>. jJii (Jjjjii! p£L>JI j»Ltij (jl ijX*- (JJ 2 a (JjjLcJI 4_lJLc. (jl i- < j i Li_l dJJj 
(j_o jl 'I i uAllj ' aJL«JI (j-a (JluLc Jl3 4j-lLcV! (jlj sU^jLs. ipSL>JI (^jj 

p i U3. (jl dJIjjl (jja 3jLc IjjH^ iCjI j i>iLjjJI (j-Sj pl«-J! CjljjiJI La! 

J I i4jj-uL_u i gjjl i n a j-u_uj2J J-iL^ Jr^- ^."^'J ' ' ' pjLiLJI 4j3jjtll 

2_aa2a_La (jl .^J_23 (_gi (jj^a»j (jc ljj>.Lc I Jj a ^ j i r-i ! ^1 Jj^sj JL9 4j| 

j-ujuJI (J T »-4-l 2 j * 3_}Lc (^j-A t(j aWtl C^e_JI L^-iAc JLalLau (_^-JI 

(Jjl i ."itl j-ku d ^ J (j-a p^j?ejLij (^5 1 ^alaQj (jl ^1 aUtl J "J taj .^LlcjVIj 

I j i j ) (jl p ;g * rt j LVj * * 4_jlJ3 i Jlj JL»_lJI <L>.j ^ I c j . <L^_>JI (^ I c (^j—LlXI 

(J_j_t-a La_ll I (jji^. ( J3 jIjJlL<_u'^M (^lalJ I j-ul_*_a (jjglaj ^jLu (jr^ p ' '4 

5 t j . ^ CjIj-u_o^j cL»_t-£5 (_£JLa jl d o o < a U 3j-)J->J1 * ijL^jU AJLj^jJI 

j IX It 
VI 

^-jjlxII <U-toL>. lLs^j-lL 

aJJt (J!la (_ji^- I i ii i nj-a juus\jlX\ pL(JI ^ 1 1 ^> I JLfli .CjLjjSjjUj CjIjl>sL>JI (^^ 
iJlL^e-iJI j_Laj t4 j iU^JI Cj Ll«jjj>J I J i4_t^JLl (j^sjij iJjulII JoLxjL^ tLui/VI 
' - 'J J " ~ J • l: ^J-C■J-aJI CjI i ii i iij-llj ' 5— i-cl LlqIIj 3jjL*jJI Cjljjillj i(j nUtl 
La? . 4 j a I * tl l.i ir^L-UI (^ 3 j 1 itVl (^ic: Ljj_4lii Ji^ltJ (^lll S^Laj^JI 

:^o^3 4_j_a_A^M >. 1 1 n^-i j-uLjtll c_*_ujjj 
CjI i ii i njllj <_ i i^iLill (^ 5jsJL>JI Sjua jLl£.VI (juu ^a ij-aj(JI : Vji 

.j^lSjJI i nl, I Lllli djnUtl 

JjjJijo ( p ^ r l^ 3j Jl^JI (J^L>. (j_a 4_t£, ^3 j-a 3j^_t-£U jji23 (^y^JI 5» LdSU I : LuIj 

. A j n Utl ,_jjI-2j»JI p-£3 (^^ 4i>.Lia Cjlj^S 
^ a i n"j id j nUtl pJL«JI CjLajtLjLA 4jjjaJo^ J^>. ^1 Jlj VI »l nUtl pSLs. : liJIj 
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SjGL-u^La . Sj^-^JjjJj^I j a j jj*"H aLb? N SI a. • 15j j-j-T (_L«Lc i-dllA 

i^J^JLl ^ LiLui >£^l j-^LulII ^ La! . 3icj-uljJI SUjLaJI 4^jj(ILi 

.4jl^jJI ^LuiitJI <■ ■ ikiLlII (jjiiAj (jjjJI liilljV 5 tVal I J^jILi a J La i ^" a 
jJaj <t£>.j (jJI i>j-& (j-JjlII jjiJjl cIjL9}Lc 4iJi=j ^jJI JjjUl (j! 

^jLalll (jL JjJjJLj I j ic ,j_a Jjl Max planck dii^Li <j^£La 4jjllL23 
g •> -»J1 j I . .-. j < V eLxjjj 3jLjJL>J! CjLal mi'i^VI t_)^±3 *Lx_uj V ^ nUtl 

JlC.L2jj »l gUtl ,j-a I i < .i j-j^^fl (_Ll><JI (j^ <j^-!i iSLjlnc SjJaLLo LgJ 3 juJJ.1 

«Lj_LjJL1I < - 1 1 J 5 j * U J-J-j^j j-ujuJI ^Lot ' aJL t_£J-JI i ^ r 3l_u3^1 JjjLuJI 

?ljij(J!j i4_ujJlI! CjLlUsLjjJI ^tjjLj Sjjj'* LUAllj 4-u^Ia!M-35U i (jjy_2JI 
^ «iUtl j ^ alll JLUs <L>.jJiI w La i "j II ^jjJLJI ( _ ;r 3 4 j-rj i nU d i in r*C U j n~ i u U 
CjIjLj_3_!I CjVjLa_a ij-UsLaJI j ■ a « II ( _ ;r 3 Lai . «Lc jj (jL^ I 1 J " J "-H 

. L>.L?o 4_o^L5_a w djj jj<A*.tl * pSL^tHJI 4_u_iJ_JI 

S_jj_La_i ^ " a a a. (_gjJI ^La-JI JjLlj JL>.I (jLfl ij_UsL>JI Ll1«j ( _ ;r 3 La! 
ijr 5 ^Jj 4_jjLj_LLaJlj ^5t^I ^-3^*^^ ->rhi^ Cr^ jj Laj 1 1 j z J uilJI (J^>* dhdjljl-^ 
j-j_j_<j-ILj ^LljJI ^jji^. jj^jLljt-a Iitii^I Lul ^^j-A i(^"jj>.^l ^^LtJI £j_oj>. ^jjt" 
^j-A^^ ( j_ 4J l_a^j jLjil J_j_Jj * ^ o 1 » II ^j^-a-Jlj ((^^LjlII)) pUII ^T 1 - 1 (jr^^ 3 ! 

2^jjU , „i j^aLi^. tiJLla (ji ^1 (liili ^ ' _ij i a " jjtj) Thomas Kuhn 
l_^jJI (j^LJJ! ^_5_UsjJ.I j-JjLj (j-C »l n 1 <tl (jLfcil SjuLSJI fljij ual\ 

.4_aLc ^JJ ' ^ ' p-LtJI ^cjjLj jj^J ^U^j-ujJ-i 

o I o j I, I * (j-* l)^^- 1 ^ <a W II (i'.'r ill (jLs i jljL_oJI nI V I t j_u£L*_ij 

^j-a ^Jj^lJI ^3 ^ LseJj-llj 4CjL_uLljJI ijy _i_o_uj ^J*C mi i4j_a_LI 4_j_Luj)jJI 

p La * ^ ' " » I o j I, I 0 J-A Jii-o '"'^1 ■ "Ij . (j^_5_jJI jj-* L^. cL>.j JU jjjl d3. 

(^jjJI p I » II jl LaJI (j 1 ta.it] I sLuJUlII i.'iU iSJjjJa CjljjjJ Ji^j>JI 
j| p ^ i i ^jjJsjjs j^dj^ J^ 5 " Jjl^H '^J-*^ o' j' 'Ui^J-*^ 

.^lUsI^XI p 1 1 n ^5 4Hjl£La 



lyoiaJI j^sjUI AjLub 



"a^ui!" ^UUJi 




















<UjUI 


L*-<J»J-I 












3 i . ill 




■ * ■ ■ fa 1 1 * ■ 


















VIA 




3.JU jjl i~-jJ>l 





i3_3jj(Jk! (jl . (j^sLi. ^c-i (jr^ 0*^*^1 iSj-^ri (Jj-^*" (J-° O a ' a " y "~ a 

4_j£j Vjuia <U_b I Jjuj i JlJ J_>. jj-* (J-4-«J ! < j Li ^ILflj 

u » 1 11 j lio-LII (... I j£ JUa jls 4jf <LuiAi! Ja= 1 ihI) JjsjlI! ^ 

Lxjj j! s^yji L5-iJj VI J-«j«J! I j^J o^-*fJ .ji^tb 3JUJ! 0 r-iTii"it 

d ' ^*^**' ' " rt < ^-*-"lj-i j>J_A ^JlLa (jr^J 4 AjLj-oJI ^j^3_tJ1 ^-a j^pajLtlu 

^yJI neo-Kantians jj_>J1 c^j£ ^_iLj_a ^Lp! jLil oLaJI oLl^LUI 

dilj ,*jL 

. 4_jjl31j w ' ^ ' <a ^ "' Jl^j>. 4^t_uj jj>.^1 L^-iiajtJ ^jl^ (J^-^ 
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2_3jj<_U lULs-iI (jLa dJJjl£ i(jj|j_2JI j-j-C j-JJUJ (JjliLitl JjJLs-J icLujjLill 
^LlI! j3G jJLlj . (j_«jJI JJL)" 4-1 ^ ' * (J^* -1 -^ ^ 0 » ^ *" J jj Lajj 

cj! jutLiill (j^-J (ji^aLuJ! ^ j i aaj (j-ojJ! j-o (j-l^j • 4_JL>.I jJI (_Lal ^k-JLj I jj' a j^Lj 

SjlSI i ,i II Sj < fill ouL£ (3 j i ,i'tj-aJl Sjjill SjIjj) ,»I789 j»Lc ^l^- j-La 
£-Usj_o (J_jSj (jl V^?^ lS 1 -^' ^j-Usjl! (jl t«JL«JI «Lx-ii £-J-«^>- 
JLSLij ij-SLij 3.jLc (j^e-ij iSJjjJI 5JL>. jjt ( _ ;r ie ; jjLlII Jjl^tlllj (j-<-ul j i nil 
» Lx»jSLl I ( _ ;r 3 Sj-i^mi CjLa-itl i u-ll 3-j.JlC. CjIjLi£. (j-la Jlir" 1 11 ° clliJLsejjj 
(j^J iCjLlUsLjjJI Jftaljjballj (J^ujLLsjjjJI j-JJl3 (j^-J i(jLWIj (j< j i ii tj-aU 

(jl (j^-4-1 =LatljJ,l (JjjJI (jl-J 4-U.ul J I nil CJlS^LkJI (jl (_Ll2j (jl (J<j I nil (j-O 

.< ^■•-Vl JjjJI 



(jjjjLs-l i~n a JJLC Jlx^d CjLfULso L&j-ol J ^ * M t^-a^l (J^ ui"j 

jl 3l_j_r»JI I ( ii? jl (jjij^UI sLjji (j-S SjLjIj J_*j L^_i^/ Lajj^j La SJjJ 
l^jjjla <(4juLlII 3JjjJI» AJ^fLa (jl . (^^jJjlII ^1 JjV' «L£ Lcj) (j-SLaill ^1 J-j V 
q « J (jLa i^tjjLlII (Ja-ljjs y-o^- (jr^J •CT^jJ-^'j '1 i ajSVI (_iJjJ LoLaj 

, jj>.VI Ij^-'jj laj i f^oVI 

'"'Ijl ■ C _}j»J?e_a (^j-A 4_j_4-4Vl cli LiJ Oj ' aa >i 1 1 i>J_A (JlLo (jl »1 qUtl j-ajJLJJ 
.jaLtJI ( _ ;r 3 ^ -Lfl-Laj. 4_Laj^ l2_3J^ ^3^3 ^J^- 3 LaLxj IjjsjLa Jl^j 1 1 La S a d j ii i r-i j 

, -.I a \l , ^. <i ,_jj_<j/ ir i i in I L^_iLa ijJjtAJLi 3ji^>.jji jj,!^-^' i>J-A (jl u^-f' lii^ 

Cjlj_a SJlC i3j_o (Jj^/j Jj La! 4j| d ' ' i— al mm^VI Jj-r i iU L^lS (_gjjcj 

^ 43l j (j^jLUI jf Ijull i-^l uu^l (jJI Jj^jjill I Jj'a i^gj^cJ jl i^JjLlII 
Cj I j i 'r-i LjjJ I /j-ia .(«JL«JI (j^s raj a >ljj>.| »l nlr (_Ll3 (j^ i JL>.lj Cjjsj 
Cali i Ijlr CjL>.jJ ,jji CjVjLkjs JjJ (Ruffino) ji-L3j|j 42jjJa (jl JL>j ^ilo 

jja d_Ljj3 (jjj-u^j ^Lii»JI (jl J^><-i L*^ (IrSHj-^l (jj- 0 '^ SJjjjjla 
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lyoiaJI j^ajJI AJLub 



SJi^Lii uJLLaj . JK i .iL (jJI Jljij <_ . i ..') i^jJ! ^1 . ..-»JI <iJit.l !^a>c 
Jj-uJI (j> ^! ^j^l^U! S-^J-^JI > Luu£l Jl9 4_j| p J * rt ' <u£ I (_^-aL*_iIul 
pj» jjUj-J (jLi JjjjJI (jSlx-i ^^till I jut (jlr j (Euler) j-IjV tJ W i jls I j/« 
^liej pJ 4j| Li£ '(iHir!- 1 <Lii!iu^l Jj « (^i-ua Lill I t_sL^>JI i rr u "i'Cj 
JL9 j **< i nl (jL) (J^JLJI (j£La_l iLiLJ j jj-* J-^J * L)JJ *d ' a ^ <= UwjJL>. 1 (Jj ^jLuJI 

Sjj i nil ,j_o Monadology « J^^il VI j_i^jLulII» J_ja. sQijJLa «jl <" < ..I » 
. Sjj i .ill dJJj ^1 3 ii i .iliill aliJt . i .i't 4j!j iAnn Conway sU^jj^ (jl 
OjI (jy^-II Sj^Lill (jL^ i Lj-t*-* pl*-JI ^jjLj (j^-i La J^-^-i t^l ' gall> I »j 

(jLs JjjLij^JI (j-^-u La^j I Jl>. Jjj-t-a J $ d rt ijr^ *LijajiII 4_ljjJI (J^>> I 789 Jm_i 
jii^VI CjLa_<Ia-uJlj i(jjijl JLo ^ a i i^JI p j i j la UJ »l nUtl CjUVjj «IjI 
i JLj_«_i Jljs. ^1 LcLvujI j^I 3j_&Lta-i CjjjG JlS i4u U j £_aL*_a ( _ ;r 3 4 j n i nj 
JLflJj i«j_uQll CjVL*-a» (jjjiill (jjlaLLa) I j" J i i (jSLx-l (jy^JI ^JJj (jr*-5 
(jLSLa ( _ ;r 3j (jjjLJI J^)) (jl ( _ ;r l»jJ (jLjjjJt sLajJa JulC A nKtl oJUfc oJLu.a 
^ j i<* L-k.ua t^J^ J ' (J"° tJuLJ C^-a JL?-**t < nl La^ 4« LtllLa DjLJ^ ^ ? 

3jL>.J (^jJI AJ J ^ rt *LjI '.(JjjJl ^ui^. (jj-^J CjLIAJI ^j_4J>. (j-a (j^_iJt_u_aXI 

(jl-j jj-aJLl I (jiaLLo (jla it_)LjSLII IjUfc ( _ ;r 3 l_Lu La£j i^liLo JJLuJI ^tjjLj 

Sjjj^Jlj d j 'j i-qJIj 4_uLijjJlj 4j1iUI cjLlUsLjjJL) o-il^ jjjbJI (j^s (j;j^>.lj SjHi 

5j taj i "II Jiii ' . .^--tl jj^i jljJjlII ijJLuk (jl^ ^djj '^i>i^- , ^'j c ^i>*-"j 

j^j_a ju>.Li (Jj^i-I jl 4^3 (»j-2j li^o. 'L$J ''''.'^ O " 'T^ LSj^-^' ji>^' Cr^ 
S^J_i^5 LiL^s-l i- i j i ii II (jj^jj . 5jj mi i 1 1 a j i V 1 1 JJi^tA Jis- ( _ ;r 3 Sjl J i a-ll 
(j-oLilJI (jj-SJI (j-* ^^J-*-^ 4-u-ul j i nil 4jj^Ja lj-o_o V I (JLla^ JL>.l_jj 
dJIj-j^/lj (j^jJJ ' " ^ (j-a J-JJ^ <^-!>il (jr^'j 'J (j-u-aL=»«-!l t_y^>- 

(j-o ^j-i (^1 liili i£-il • (j^J^lj-«Jlj (j^-i-^J^'j CX 1 .! 1 " 'J^JIj j^^J i-aXlj 

p^VI i." i ' i" Jl2Jj .3j_LX-3 4jj£L3j 4_j^L2ii Sjl>.j (jyJIj 'Mj-*-^ J^-*^?^ 3jL>.jJI 
.jLu-uV S_uJj«JI IsLSiUI j ^M^VI (jJjJI j djJjJtll 3-iiJI SjuLi C,-run] ^\ 
(jl (jSLa-i N j a * II (3^1-'-* lJ^ CjLj_uaLjjJLi j-a^l W**n Lojut^j . 5j I t ea >i 1 1 tiUj 
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.4-JU.luJI 

ijjj ^j'j nj^ul^mJIj i(j_j->-sl^^lj 'U^J J '-^l5 iji^jt^ajiuJI -2 

.(j^i^itl - 3 

.jjjj^SLJIj i j^jjLiLJIj i j^jJLu^aJI -5 
.^yJjVI tLia-LxJI aj^UI . (jjjj^uJIj i jjJc^JIj (i_ijjlJ1 -6 
^yla ui^JI (jji^iJI cifcHJUi^lj ((j^Jo" i < IjT^jISJI -7 
4_i^sl_>) 'Uj? j "*» j "i t,1j j ■>» j * ti j . ^» -8 

(jl^ 4jI ^jjs JLiV ijr c^_Us^X1 ^j£LiI1 i^i^- ill ^jt cbijLall (j-° ^ ' gau 'J 
1 4-j j> < null ol j-aLUI 

j-aUJI (jl^ Llj^ J£ ,^jL>JI (jj: 3_>jL»J.I <L<L»J.I Jjljll (>o 

i n-»JI cjljL^il £j\ i ii-»o . jLo-^JI j^L>JI jjat^Jt (J-i - (^yj-uLj/VI 

J) I ■»"!" (p U tL LgJ 4ja}Lc. V) 3 jJLla 3 lij-V i ii jKai 3js jij dlli I ^Ll3 jls 
(^Jl bUlmlj.ajl j-cI^i/V 3-a)}L!l 3» nUll 2L3jU»JI Jajj-jJLij Ui^-J' J< mm; 

(j^oLaJI 3_itaV L^_l*.j I j j i ,i LbjJ (jl jljo SuljlSjJI Sus^li-Vl (j,u,iVI 

^^.3 43 J i iilj j«JL«JI ja^jLLiLiu C^jSjii (jJJ^-Ij 4ju-a Ij-aJ I J (j-<_J Ljj-jjj V I J 

: 1 Jj flj ^ 4_]L>.I fiU (j-ajjj ijJjLreJLl J-JJ-a ^ J 1 J_<_u lLILlA w 2 1 1 J . ^ uiAj dt^JI 

diij clJjL^j CaJ (^^1 C-Jj < ui II I j".<l".«1 ^pJI 4iL2lII JijI^S i.-ili^ij Jj* 
5j j i ^ d 3 j 2 3> i_iIl_LAj S \-&>j ti »"i i n" dul^ (jr^^ CjL t -a T L > J.1 CjljLtiaj>JI 
^_a^_j3 ^LMj-i j\j ii" i iiLj jj 1^" 1 1 pltll (jt (j^* ijr^ *^-5ri^^ ^ j ' 0 I ' 4_uj_A^1 
. 1 L»Jajt^ ^La) 1 4jLiua_s w S i * p WI1 1jU& (jL^ iBj^^mi LljLo^ 
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jyoisJI j^ajJI 6JLub 



Lllljj-Lalil IjJijj i^jj^SLI^I i_jjj-uL>J! J L^Lflj 4j| i i I i"i V Lx_a 

iiLuJL>J! (jS-a-tl (j-a JLkj joJ 4jI JLa- i i a La (jLc.j_<j/ LuLfl i LojLu/ LtLij^j eH"" 
. I gjlr Lialcl ^yll! 4iill dJJj <U3 ^Jtirl . n't i^jJI ^uJ-UI i-jjIi.iVLi JJjlI! 

Ij i ,i j 1 ^o-Aj) LULj j-i^^l jljjl»J! (.Lo-JI t_j>LL j>u i>L)l3 kjJLLa ^^jJLs 

£_a_j^t_a» si i i 1 3j_£.Lo^ * )^j_oL>J1 L&j 1 * mi (jy^H g ^ ■ i H Sj^IlII ^Ll9 Jjljj 

jo-lj-il! A Ltall I (jl . jJjJ (jl (_L->>! £jLi^2J ljJjL>. LaLtaJ (jLa t«4_uLajU U 

/-<! La I , ,, tlj CjI jL«JI 3j_La_uj/ (j-a jj^tlll jjt ija^llj ( _ ;r <_uLu/^! j-a^l (jl 

j^^sli. «L>. ^ ' aa * J-a^1 1 JLAj . «\JLpe_i_u ' ^-a d) JL>>J OH-^ 4_<_uJuLt1 

t L^lji^j^^ol u^LjjJl j/Vj V? ,pl.tl oj^'a^. 2U"al-»^ j-,<S?l c^Atl lilfa 

JJL>J1 ijr 3 c ^j l- u j 3juJl>. L>.jij (jj • 1 »" < i^l i ii i4jj-La_Ll1 l_^j_u_i_otj 

» )^_i_uL>J! 5j Laj i «L?e_uj t^j^>o j-uju <Lu L^jl ij^-uiaall a «L_o1jjJ1 jj-a 

( _ ;r 3 J j-Sli ' I Sjjj^s l_£>^ ll>' Li-iSLajij i cU-a-LtJ Ij 4j^£LaJ! i_ajLta^JI joJii-a 
4jL^a La! . L^LU .iLS^aVl So^U! oLV^J! njW 1 ^ 1 ■ l) 1 *^ 1 >^ Jj^ 1 
(jLLa-i jjLrtlj t Ld£ ' a b -» a _J-a (jy^ "> Ijj La V jl Li^ I jl La 
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. 1932 ^LJI ^U,„U jlJ!>o <j_a * 

. 1964 ^LjlII ^ t ttjjs 4_*_aL>. Qja 

. i nil 




1936 



I i mi ill (j-a (jJj! jjjJ! lLLuISLlo 

. 1961 

^j-o-jj jCJI cL1_j_A a^Ja£ * 



SOI 



. 1924 ^L*J1 4_ujjlI1 j ' a a ^jjj j o se * JaLj-aJ Ji_jJ1^_a ^j_a * 

jj-x 1967 U II tfljjJ^jj 1948 3 h , ..Iritl i>Ijj^j ^^l^jj (^i^. J-^-*- * 

. q jlJ «L*_aL>. 

a ta I" ^- 1 1 SjJLr»JI Joj|j_JaJI ^pl i ii aj ^ J i u-Ja '» "jj gSUI 
. SJs J-aj-a Cj Ljjj J Cjj_<Iuj I j n If LlitJ (j< nm^ (j-a I * 

juut-tj w I C <_3j_Zul JLSj i3j_&l_2JL> 4_j-Jjj<J! 4JlUI £-aj*-a * 

,£_4_>JJ La-AjJ-i^sl CjI j i*r-iLjjJI oLselta-LaJ 

* 1 > ■ < * j A 

Li_u_ij-o_i cj! j (^LjjJU (^jJjjlJ! j-^? oil L_u_uj (jl^j .^£L*_u_i^_jJt p Wit 

.4j^_u_u1j 4_LOJj-3tj 4_uj)jjtj 4_jSLjj-at CjL*_aL>. 
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u_i^lt£LJ,! j-j-c ^-jjLlII 4 ' a 4_j| lJlIJJ,! ^^j-LaIjj) 1 1 jla Llajj (j^*- 

<U3 1 'I mi V UjOJ (!<Hc. aLSjX. La » LaJ Gj^e-w jL^ L«-!J-3 1 JJjlII ( _ ;r U3U 

ajjiiio Jj-uiJ i_iL£JI I juij mi ill ^Ijb^ll 4jj njf (jic JJj JJlkJI jLCliI j! 
CjLiL4ix-« f_j£ 4 n I" -»Jt I 4jJJL«JI 3-»Ia >VI J-^J (_j-ll cJLojj ^^lll 4j^JLjl1I «JL4> 

iLSLj^M JjLj-Sj ijj-uSLj^aVI Jj-i^ll CjLoL^jjiV <L>.jji i_i]Ji! J 1 JlSj 

Cjljj&lo-i LloLs. \l . i<LojU«JI 4^1a >Vlj JJLkJI S^SLs^jjJaj 

J-«j>. p (j j II J-Lea-aJI j! liilj i^xisjll I jui ^ (^uiuiilj i_jjjJI 

^ U-iLa jL£ Mjjdl <v>*-" tr^ Wl Ij^'^-P tr 1 " SjjJl*!I l-3jL«1I 

4^t_uj ^ajjj mi a C-il^p ^j-* Q^j-jLj^-JI 4_JI <lLoj La i. 1 1 1 a 1 ijJL>Jll I JJt> <Lalisj 
.5-GLuJIcjI dkUl 

■ 4 ii Milnllj (jJjJI (*y> SJL^J a^LLs-Ij 

<_>L&I 

ijj^_Lj j im 1 11 :^ 0 Ull j_j5LalI! SjjJusJI Jtj_La]!j tOjju>Jl ^_<j_L«JI 



